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I.  Foreword. 


npms  present  volume  contains  the  first  report  on  the  results  of  the  Danish  oceanographical  Expeditions 
I  to  the  Mediterranean  in  the  years  1908 — 1910.  These  Expeditions  were  not  independent  and  isolated 
undertakings,  they  grew  out  of  and  were  in  every  respect  a  direct  continuation  of  the  oceanographical  in¬ 
vestigations,  which  mv  colleagues  and  I  had  been  carrying  out  in  the  North  Atlantic  Ocean  since  the  year 
1903  and  the  results  of  which  are  mainly  to  be  found  in  the  publications  of  “Kominissionen  for  Havunder- 
sngclser”  of  Copenhagen.  During  this  work  we  paid  equal  attention  to  the  biological  and  hydrographical 
conditions  in  the  sea  and  year  by  year  it  became  impressed  on  me,  how  the  former  were  dependent  on  and  de¬ 
termined  by  the  latter.  For  one  single  group  of  animals  we  had  endeavoured  to  ascertain  the  precise  re¬ 
lation  of  dependence  and  our  investigations  over  a  wide  area,  which  even  then  reached  from  the  Polar 
Circle  north  of  Iceland  to  Spain,  had  shown  to  how  great  an  extent  the  hydrographical  factors  of  temper¬ 
ature  and  salinity  have  a  determinative  influence  on  the  distribution  and  spawning  regions  of  the  differ¬ 
ent  species1. 

Our  work  on  these  problems  in  the  North  Atlantic  during  the  years  1903 — 1907  led  naturally  to 
the  desire,  to  find  an  occasion  for  widening  and  testing  our  results  in  waters  which  were  essentially  dif¬ 
ferent  from  those  we  had  previously  investigated.  For  this  purpose  no  sea  near  at  hand  seemed  more 
suited  or  more  inviting  than  the  Mediterranean.  Up  to  that  time  also  the  Mediterranean  had  scarcely  been 
subjected  to  any  thorough  investigation  of  the  kind  projected  and  there  was,  further,  the  special  desire  on 
my  part  to  make  an  investigation  there  in  the  winter  time,  in  order  to  extend  the  investigation  on  the  biology 
of  the  freshwater  cel  which  I  had  made  in  the  summers  of  1905 — 1906  in  the  Atlantic  Ocean  west  of  Eu¬ 
rope2.  For  such  a  winter  investigation  the  Mediterranean  seemed  to  me  peculiarly  well  suited,  partly 
because  we  could  rely  upon  having  better  weather  conditions  there  than  in  the  open  Atlantic  and  more 
especially,  hccausc  we  find  there  in  the  Straits  of  Messina  the  places,  made  classic  hv  the  Italian  investi¬ 
gations  of  Professor  Grassi,  for  the  occurrence  of  the  larvae  of  the  eel  and  ils  supposed  spawning  grounds1. 

With  these  aims  in  view'  I  applied  to  the  Directors  of  the  Carlsberg  Fund  in  the  winter  of  1907 
and  obtained  the  promise  of  pecuniary  support  for  such  a  winter  expedition  in  the  Mediterranean.  1 
first  of  all  communicated  with  various  companies  in  the  Mediterranean  towns  with  the  object  of  hiring  a 
steamer,  but  very  soon  gave  up  this  plan,  as  I  found  a  much  belter  way  than  to  use  a  hired  vessel  which 
was  not  built  or  arranged  for  such  work.  A  vessel  suited  in  every  respect  to  the  purpose  lay  already  to 

1  Jolis.  Schmidt:  “1'hc  Distribution  of  the  Pelagic  Fry  ami  the  Spawning  Regions  of  the  Gadoids  in  the  North  Atlantic  from 
Iceland  to  Spain.  (Rapports  ct  Proces-Vcrbaux  du  Conseil  international  pour  l'Exploration  dc  la  liter,  Vol.  X.  No.  4,  Copen 
liaguc  1909). 

■  Jons.  Schmidt:  Contribution  to  the  Life-History  of  the  Eel  (Anguilla  vulgaris  Turt.).  Rapports  ct  Proces-Verhaux  du  Conseil 
Internationa),  Vol.  V,  No.  4,  Copenhaguc  190G  and 

id:  Remarks  on  the  Metamorphosis  and  Distribution  of  the  Larvae  of  the  Eel  (Anguilla  vulga ris  Turt.l.  (Mcddelelscr  fra 
Kominissionen  for  Havundcrsogclser,  Scrie  Flskcri.  Hind  III,  No.  3,  Copenhagen  1909). 

5  Grassi  c  Calaudruccio:  Riproduzione  o  metamorfosi  deile  Anguille.  (Giornalc  Italiano  di  Pesca  ed  Acquicoitora,  No.  7  — 
Romo  1897). 
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hand  in  the  research-steamer  “Thor".  The  ‘TbO'~U 

Il  belongs  to  Ihe  Danish  Government  and  in  in  .he  International 

who  employ  i,  for  carrying  out  the  investigations  that  fa  .  »^^i^^fhicul  investigations 
Investigations  of  the  Northern  Seas.  With  this  vessel  we  had  earned  out  »  1 

in  the  North  Atlantic,  referred  to  above.  .  „lc  purees,  but  the  “Kom- 

ln  the  summer  or  1908  1-made  a  cniise  with  the  Thor  to  Icet 

missionen  for  Havnndersogelser"  had  then  no  use  for  the  ship  untd  .  e  ^  ™  ”  “ 

time  for  an  expedition  to  the  Mediterranean  in  the  winter,  -the  Department  of 

tin,,  to  Ihe  use  of  the  “Thor",  free  of  expense,  for  such  an  expedition  and  also  permitted  both  m  i  l  and 
the  regular  officers  of  the  crew  to  take  part  in  the  cruise  under  service  conditions.  1  then  applied  once 
more  on  this  basis  to  the  Carlsbcrg  Fund.  The  latter  voted  ca.  20,000  Kroner  to  meet  the  expenses  con¬ 
nected  with  the  fitting  out.  insurance  and  management  of  the  “Thor".  The  Expedition  was  thus  assured 
and  could  be  carried  out  for  a  much  less  expenditure  than  probably  any  other  deep-sea  expedition  ol  the 

snme  duration  , 

On  November  13th  1908  the  “Thor”  left  the  harbour  of  Copenhagen,  on  December  5lh  it  passed 
Gibraltar,  investigations  being  made  on  the  way.  and  in  the  middle  of  the  same  month  we  began  work 
in  the  Ionian  Sea,  which  I  had  selected  as  the  principal  field  of  operations  with  Messina  as  base. 

This  plan  was  disturbed  very  early,  however,  by  1  lie  great  Sicilian-Calnbrian  earthquake  of  De¬ 
cember  28th  1908,  which  ’destroyed  Messina,  and  we  were  obliged  to  choose  a  new  base.  By  this  time 
also  we  had  seen  that,  with  the  means  at  our  disposal,  we  could  not  at  this  season  hope  for  any  greater 
results  in  our  investigation  on  the  biology  of  the  freshwater  eel  than  we  had  already  attained  to  in  1906 
in  the  North-East  Atlantic.  I  resolved,  therefore,  to  restrict  our  work  no  longer  to  the  Ionian  Sea  and  tile 
Straits  of  Messina,  but  to  lay  all  Ihe  more  weight  on  oar  second,  main  task,  and  investigate  as  much  of 
die  Mediterranean  as  was  possible  with  regard  to  Ihe  pelagic  animal-life  and  its  dependence  on  the  hy¬ 
drographical  conditions.  The  results  of  Hie  hydrographical  investigations,  which  I  had  made  already,  con¬ 
tributed  also  to  this  change  of  plan.  They  seemed  to  me  so  exceedingly  interesting  in  themselves,  that  they 
acted  as  a  stimulus  lo  continued  work  in  this  direction.  The  rest  or  our  slay  in  Ihe  Mediterranean,  in 
January  and  February  1909,  though  often  broken  by  bad  weather,  was  then  devoted  to  investigations  over 
a  long  series  of  stations  in  Ihe  western  basin.  We  spent  a  good  deal  or  time  on  Ihe  work  in  the  Straits 
of  Gibraltar  and  oil  both  sides  of  this,  as  knowledge  of  Ihe  conditions  at  this  entrance  lo  the  Mediterra¬ 
nean  is  of  primary  importance  for  the  comprehension  of  the  biological  and  hydrographical  conditions  in 
tlie  Mediterranean  as  a  whole.  Biological  and  hydrographical  investigations  were  made  al  all  the  more 
important  stations.  Hie  latter  by  myself.  As  often  as  possible  1  corresponded  regarding  these  with  Mn  J  N 
Niklskx,  who  had  taken  ,rarl  as  hydrographer  in  the  Atlantic  cruises  of  Ihe  “Thor"  hut  was  unfortun¬ 
ately  prevented  from  accompanying  me  lo  the  Mediterranean.  I  took  a  great  interest  in  this  hydrographical 
work,  on  which  more  lime  was  spent  than  was  originally  intended. 

out  the  MollcM  "n"°r  reUm,ef  10  C01,e,,hagen  in  the  l!U,Cr  ha,rof  March  1909.  Ihe  work  of  sorting 
out  the  biological  collections  was  begun,  and  the  water-samples  were  first  investigated  with  regard  lo  their 

zsrsz: ,he  Hydrosrapi,icai  Lai,ora,ory  a,,d  ,he — «*» — over  ,0  ^ 

On  going  through  the  material  for  the  firs,  time,  i,  proved  that  our  cruise  hiK,  1)roilglu  (Q  |jght 

1 A  .TT  .r  -  r  -  r  "■  a  —  **  -  „,t 

countries  possessing  research -steamers,  which  like  the  -Thor"  are  laid  unT  *  W°Uld  bu  °f  grcnt  advanlaKe.  if  oilier 
craniate  and  i»  them  for  scientific  expeditions  when  not  reouired  Tor  r  h  ^  “  ,larl  °f  ",ould  to'1""'  'Ills 

steamer  -'Michael  Sam"  was  u*d  oo  a  Khali*,  deep  sT  e3i  o„  ^  lh  An  VT*  ’31°  «•  ™,coroh- 

Sic  Jons  Murray.  1  “a  “ped.hon  Ihe  Atlantic  under  the  leadership  of  D„.  Hjoar  and 


many  things  oT  interest,  both  in  biological  and  hydrographical  regards,  and  that  it  would  essentially  alter 
the  prevailing  views  on  several  points.  At  the  same  lime  it  became  more  and  more  clear,  that  if  we  de¬ 
sired  lo  obtain  a  picture  oi  the  oceanography  of  the  Mediterranean  in  any  way  complete  —  and  our  en¬ 
deavours  were  directed  naturally  lo  this  end  —  we  must  undertake  another  cruise  there  at  a  dill'crciil  season 
of  the  year.  Every  one  who  has  attained  to  more  than  a  mere  superficial  knowledge  of  the  ordinary  oce¬ 
anographical  problems,  will  also  know  bow  uncertain  and  confused  the  results  often  are  when  obtained 
from  one  period  of  the  year  only;  to  use  a  comparison,  it  is  just  as  if  we  had  a  single,  momentary  glance 
at  the  surface  of  the  sea  and  from  that  were  obliged  to  conclude  as  to  its  appearance  at  other  times  and  under  other 
conditions.  In  addition  lo  Ibis,  our  winter  cruise  had  been  interrupted  a  good  deal  by  had  weather  and  the  lime  at 
our  disposal  had  not  permitted  us  lo  investigate  even  the  most  important  parts  of  this  extensive  and,  in 
reality,  little  known  sea.  For  these  reasons  1  came  to  look  upon  the  winter  expedition  as  a  reconnoitring 
cruise,  which  could  only  receive  its  full  and  due  importance  through  another  expedition  in  the  summer, 
and  my  endeavours  were  now  directed  to  the  realisation  of  this  end.  No  small  dil'liculties  arose  hut  were 
overcome  in  the  end  and  1  was  able  lo  carry  through  my  plan  with  the  help  of  the  same  inslilu lions  as 
before.  The  Directors  of  the  Carlsberg  Fund  voted  14,000  Kroner  and  a  private  person  gave  10,000  Kroner 
towards  the  expenses  of  the  Expedition,  and  the  Department  of  Agriculture  granted  the  use  of  the  “Thor" 
under  the  same  conditions  as  on  the  First  Expedition. 

Our  Second  Expedition  in  the  Mediterranean  was  carried  out  during  the  period  from  the  middle  of 
June  to  the  middle  of  September  in  the  summer  of  1910.  This  time  Mr.  Niki.skn  the  hvdrographer  was 
able  to  take  pari  in  the  Expedition.  He  bad  worked  up  the  material  of  the  winter  cruise  in  the  meantime 
and  was  thus  peculiarly  well  prepared  lo  grapple  with  the  problems,  we  might  hope  lo  solve  by  this 
Second  Expedition.  As  on  the  latter  half  of  the  First  Expedition  our  intention  was  to  make  biological  and 
hydrographical  investigations  together  at  each  and  every  station,  but  the  lines  we  followed  were  this  time 
mainly  dictated  by  the  hydrographical  requirements,  which  led  to  our  investigations  extending  over  the 
greater  pari  of  the  Mediterranean.  The  Chari  of  the  Stations  PI.  I  will  show,  that  we  were  .successful  in  our 
plans  and  were  able  lo  investigate  the  principal  parts  of  this  great  Sea,  its  western  basin  and  the  adjacent 
parts  of  the  Atlantic  even  twice  over,  both  on  going  and  returning. 


Thai  wc  have  been  able  lo  realize  our  undertaking,  is  due  lo  the  extremely  great  interest  shown 
in  it  from  all  sides  from  the  very  beginning.  On  behalf  of  the  Expedition  1  would  first  and  foremost 
tender  my  most  sincere  thanks  lo  the  Ministry  or  Agriculture  and  the  Directors  oT  the  Carlsberg  Fund  far 
the  liberality  with  which  vessel  and  funds  were  placed  at  our  disposal,  and  my  thanks  are  no  less  due 
lo  mv  colleagues  of  “Kommissionen  for  Havuiidersogclser",  without  whose  assistance  the  Expeditions  could 
scarcely  have  been  carried  out. 

I  must  also  gratefully  acknowledge  the  good-will  and  kindness  of  the  Ministry  of  Marine  and  the 
Directors  of  our  two  largest  steamship  companies,  The  United  Steamship  Company,  Copenhagen,  and  The 
East-Asiatic  Company,  Copenhagen,  who  arranged  for  supplementary  investigations  and  collections  being 
made  for  us  in  the  Mediterranean  and  Atlantic. 

We  have  received  a  great  deal  of  assistance  from  the  Danish  consuls  in  the  countries  round  the 
Mediterranean,  and  especially  from  Du.  H.  C.  Nisskn,  the  Danish  Consul-General  in  Algiers,  who  lias  spared 
no  pains  to  help  us  in  various  ways. 

Lastly,  1  must  acknowledge  with  sincere  thanks  the  sympathy  and  the  direct  support,  which  our 
work  received  from  the  famous  Oceanographical  Institute  in  Monaco. 
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II.  Vessel  of  the 


Expeditions,  apparatus  and  methods  of  working. 

1  uTl _ ”  ,t.wl  Iho 


■  ,•  „r  il, c  research-steamer  "Thor"  and  of  the 

On  an  earlier  occasion 1  1  have  given  a  descrip  ion  for  llml  reason  I  may  repeal  il 

methods  used  on  ils  Atlantic  onuses.  This  description  was  in  .  ■  ‘  ah  Danish  to  the  earlier 

here  with  some  supplemental?  iaformalion.  referring  those  who  are  aequam 

P«b|ica,i°n.  .  ResearCh-steamer  “Thor”. 

™ ..  -  -  0“  -o  -  v! 

built  by  Eowauns  llrothers  of  North  Shields  in  lsnglam  an  “°  investigations.  Since  1903  it 

unlit  it  was  taken  over  by  the  Danish  Government  and  adapted  for  mine  ..Kommis- 

has  bee,,  used  in  the  service  of  the  International  investigaiions  of  .he  Sea  under  the  direct, on  o.  Ivommis- 

Si°n0n  5  “T^mior"  is  .  m.  (1,5  feet,  i,  .rentes,  bread, h  («,)  m.  (2.  feet)  and  when  the 
hunkers  are  full  it  draws  4.25  n>.  (14  feet)  at  the  stern  and  2.25  (8  feel)  forward,  t  is  provided  with 

triple  expansion  engines,  which  develop  325  indicated  (52  nominal)  horse-power  and  gne  the  vessel  a 
speed  of  8  miles  per  hour  with  a  coal  consumption  or  ca.  f>  Ions  in  the  24  hours.  The  engines  were  built 
in  South  Shields  by  G.  T.  Grey. 

Below  deck  forward  is  the  forecastle  with  berths  for  10  men  of  the  crew,  then  comes  the  store- 
room  for  the  fishing-apparatus  and  collections  etc.  The  mess  and  cabins  of  Ihc  sciealilic  stall'  lie  amid¬ 
ships,  behind  these  are  the  coal-bunkers,  which  hold  70  Ions  of  coal,  the  engines  and  lastly,  right  aft,  the 
mess  and  cabins  of  the  officers. 

The  deck-house  is  about  20  m.  long;  the  front  part  forms  the  laboratory,  the  middle  pari  is  the 
engine-room  and  the  aft  part  contains  the  galley  and  first-mate’s  cabin,  with  access  to  the  engine-room 
and  the  companion  down  to  the  mess.  The  steering-house  with  chart-room  is  above  the  front  part  ot  the 
deck-house  over  the  laboratory. 

A  life-boat  is  swung  on  each  side  on  davits  behind  the  funnel.  The  one  is  a  motor-boat  (5  m. 
long  by  1.9  m.  broad,  provided  with  an  “Alpha”  petroleum  motor  of  2‘,'s  horse-power.  This  is  much 
used  in  fishing  with  small  apparatus  in  shallow  water. 

The  front  part  of  the  deck-house,  which  as  mentioned  is  fitted  up  as  the  laboratory,  is  5.4  m.  long, 
2.9  m.  broad  and  2.10  m.  high.  The  laboratory'  is  arranged  like  an  ordinary  scientific  laboratory  with  the 
changes  rendered  necessary  by  the  conditions  on  board.  It  is  lighted  on  each  side  hy  5  large  windows, 
which  can  he  closed  by  iron  deadlights  in  heavy  weather,  and  the  whole  is  fitted  with  electric  light.  The 
slurbonril  side  of  the  laboratory  is  used  for  the  biological,  Ihc  port  side  for  the  hydrographical  work. 

The  installation  of  the  different  apparatus  used  can  be  seen  from  the  plan.  lig.  L  A  is  (lie  trawl- 
wind,  for  heaving  up  the  larger  apparatus,  either  over  the  davit  on  the  starboard  side  (B)  or  over  the 
davit  alt  on  the  port  side  (C).  D  is  a  small  steam-winch,  which  is  used  for  heaving  up  the  lead  or  the 
water-hotlles  over  ihe  davit  forward  on  the  port  side  <£■).  or  for  heaving  in  the  plankton-net  after  vertical 
hauls  over  l he  davit  further  aft  (h=).  The  davit  amidships  (F)  on  Ihe  port  side  is  used  for  hauling  up 
lead,  water-bottle  or  plankton-net  from  shallow  depths  with  the  hand.  At  (G)  forward  on  the  po  t 
Mde  Used  a  Lucas  sounding-, nachine.  This  is  only  used  as  a  ru.e  over  grea,  depths  to  obtain  xacUo  mlh  g 

me  irawi-wmcn  (A),  which  hauls  in  the  lamer  c-a-i - -  -  7  .  ,  "  , 

It  is  a  strong  winch  of  ca.  9  horse-power  of  Ihe  kind  used  on  steam  t  I  T 

Me.nzies,  Hull,  England.  It  has  two  separate  drums  1.2  dlnn^  ILs  -°OOD  a"d 


dcntly  of  one  another.  Each  drum  can  carry  ca  2000  m  „r  u  -r  ,  """  - 

TUe  hearing-power  of  the  winch  is  4!(i  tons.  °  °m'  'nc'les)  >"  circumference. 


in.  in  diameter,  wtiich 


can  lie  worked  imlepcn- 


1  Fiskeiiuudersogclscr  ved  Island  og  I* 
KebciiLuvu,  1904). 


Kwrecroe  l  Somrocrcn  1903  {Kkrirter 


udgivuc  af  Kommissioncii  for  Havundersegclser.  Nr.  1, 
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Arrangement  of  the  apparatus  for  horizontal  hauls. 

The  larger  fishing  apparatus,  which  are  worker!  horizontally,  are 
carried  out  over  one  of  the  fishing  davits.  The  heaviest  of  these  (fig. 
1,  B)  is  fixed  on  the  starboard  side  and  is  used  for  apparatus 
which  keep  open  in  fishing  by  means  of  otter-boards  (otter  trawl 
and  young-fish  trawl).  The  arrangement  is  seen  from  fig.  2.  The 
wire  (13)  leads  from  the  starboard  drum  of  the  winch  (A)  to  the 
horizontal  block  C1  in  front  of  the  laboratory  and  from  there  to  the 
vertical  block  D  which  hangs  from  a  strong,  spiral  spring  of  steel 
round  the  davit,  the  accumulator  (E),  and  is  thus  movable  up  and 
down  with  the  closing  and  opening  of  the  spring.  Further,  the  block 
D  with  the  spring  can  be  swung  horizontally  round  the  davit.  From 
D  the  warp  passes  upwards  and  round  a  second  vertical  block  (F), 
which  can  only  be  partly  seen  in  the  figure  and  which  is  also  free 
to  swing  in  a  horizontal  direction,  and  from  this  the  warp  runs 
overboard.  F  is  a  so-called  meter-wheel,  that  is  to  say,  it  is  provided 
with  a  registering  apparatus  (H)  so  constructed,  that  the  number  of 
times  the  wheel  has  gone  round  is  marked  by  the  position  of  the 
different  hands  and  the  length  of  wire  out  can  thus  he  read  olT 
directly.  The  shortness  of  the  davit  (2  m.)  and  the  accumulator  on 
it  make  the  movements  of  the  vessel  in  a  seaway  less  felt  by  the 
apparatus  during  trawling  or  on  heaving  in.  Further,  when  the  trawl 
is  working  on  the  bottom  in  shallow  water,  the  presence  of  the  ac¬ 
cumulator  enables  us  to  see,  whether  the  apparatus  is  travelling 
evenly  over  the  ground  or  not,  as  the  least  obstruction  on  the 
bottom  naturally  makes  the  spring  close  up. 

The  otter-trawl  used  on  the  “Thor"  differs  only  in  its  smaller 
size  (50-foot  head-rope)  from  the  ordinary  otter-trawls  used  by 
steam-trawlers.  The  trawl  is  a  wide-meshed,  very  pointed  net  with 
short  wings  and  longer  top-part  (square)  than  under-part  (belly);  it 
is  figured  in  fig.  3.  Round  the  hindmost  part,  the  so-called  cod-end, 
is  fastened  a  net  with  finer  meshes  than  the  rest  of  the  trawl  (see 
fig.  3,  f);  its  mesh  is  2.5  cm.  when  extended.  In  this  way  a  number 
of  the  smaller  animals,  which  would  otherwise  escape  through  the 
meshes  of  the  ordinary  trawl,  are  retained  and  caught.  At  each  side 
of  the  trawl  the  wings  are  fastened  to  an  otter-board  (one  of  these 
is  shown  at  B  in  fig.  4,  p.  9).  The  hoards  are  made  of  thick  planks 
of  pine  (length  1.9  in,,  height  0.8  ill.)  with  two  long  iron  bolls 
through  them;  below  they  have  heavy  iron  keels.  The  lowing  w’tirps 
are  attached  by  means  of  a  shackle  a  little  in  front  ot  the  middle 
of  the  hoard.  When  the  apparatus  is  towed  through  the  water,  the 
hoards  stand  upright  and  lend  to  spread  outwards  and  forwards 
owing  to  the  trawl-warps  being  attached  in  front  of  their  centre, 
and  the  net  is  in  this  way  stretched  out  and  held  open.  Where  the 
professional  trawlers  use  two  warps,  one  for  each  board,  and  each 
board  is  hauled  up  to  its  own  davit,  one  forward  and  one  aft,  the 
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Fly.  1.  Plan  of  the  “Thor ",  showing  the  Instal¬ 
lation  of  the  different  apparatus. 

A  Trawl  winch;  the  wire  follows  the  direction  of  the 
arrows  to  the  davits  1)  and  C,  which  arc  used  for 
horizontal  hauls.  D  is  a  small  steam  winch  used  for 
haul  hi;;  ill  apparatus  emplaced  for  vertical  hauls 
mcr  I  lie  davits  E1  anil  t’.  ami  for  Lucas'  Sou  inline 
Machine  (0;.  F  is  n  davit  used  lor  verticil)  hauls 
with  hand-power. 
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Irnwl-wmp  of  the  “Thor"  is  single  in  the  manner  use.. 

Riological  Station.  VIII  ami  XI.  1808  and  I0(rj).  Had,  board  has  ds 
bridles  form  a  crow-fool  where  Ihey  are  shackled  on  lo  Ike  «ai| 
nil  inlo  a  snatch-block  nl  the 


warp 


is  brought 


C,  .Ion.  Pktbusex  (Reporl  of  Ihe  Danish 
bridle  (in  in.  long  and  the  two 
When  Ihe  Irani  is  in  the  water,  the 
side  of  Ihe  ship  (at  11  in  lig.  1)  so  as  In  provenl  il 
>*eltiug  into  the  screw.  Both 
hoards  arc  hauled  up  lo  Ihe 
davit  with  the  amuuulalor 
(lig.  2).  This  arrangemcnl 
greatly  lightens  the  work  ol' 
ma  mini  v  ring,  not  least  in 
deep  water  or  in  had  weather. 

The  young-lish  trawl  con¬ 
structed  hv  C.  G.J.  Pr  n-.HSiiN 
(lig.  -1)  is  worked  in  a  similar 
manner  and  over  llio  same 
davit.  The  model  of  young¬ 
ish  trawl  we  have  most  fre¬ 
quently  used,  is  a  7  m.  long 
net  with  Ihe  opening  2  in. 
in  diameter  (a  second  model 
is  m.  long  and  ill  m.  in 
diameter).  It  is  made  of  Ihe 
so-called  “strainin'*,1  a  coarse 
canvas  made  of  hemp,  which 
has  ca.  2(1  threads  lo  H  cm., 
and  is  so  com  pad  and  dense  Hint  it  retains  even  Ihe  smallest  fry  of  Italics.  The  mouth  of  the  net  is  attached  lo 
two  poles  1'  s  in.  long  and  S  cm.  thick,  which  stand  vertically  during  trawling  and  thus  make  the  opening 
rectangular.  Hv  way  of  support  strings  are  fastened  along  the  four  edges  of  the  nel,  from  the  mouth  lo 
some  way  behind  the  middle.  The  net  is  open  at  the  end  and  simply  closed  by  a  piece  of  cord.  To 
Ihe  ends  of  each  pole  are  attached  two  ropes 


Fiji.  2.  Starboard  tluvll  (nr  horizontal  hauls 


upiKirnliis  (nllcr-lrnwl  and  young-fish' I  raw  I), 
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llic  “Monaco  trawl"  (Hnllelin  dc  1’  Instilul  Oceanographique  do  Monaco,  No.  l(>2,  p.  28,  iOtlq.  Our  model 
Inul  a  length  of  (»  m.  and  its  opening  was  1.71)  hy  0.5(1  in.  The  meshes  are  1$  cm.  when  extended. 


MK.  I.  IVlorscn's  Yountf-flsli  Irnwi.  A  I  lie  butf  or  llic  iiul  with  poles,  lo  which  nre  iiilncliutl  Hie  ropes  ptmlng  lo  I  lie  bmtrils.  In  front  tto 
llio  rlalil  hi  llic  figure.  Is  seen  :■  purl  of  llic  lirkllcs  of  llie  emw-fool.  which  arc  of  steel- ivlrc.  II  llic  rljjlil  bonril.  seen  from  llic  inner 
slile.  I)  Scliem.'illc  picture  of  llic  young-fish  Irnwi  :il  work. 


All  the  apparatus  mentioned  were  lowed  hy  means  of  a  steel-warp  & 75  cm.  (I1  s  in.)  in  circumference 
with  a  breaking-strain  of  Vte  tons.  Of  this  we  had  about  2000  in.  rolled  round  llic  starboard  drum  of  the  winch. 

The  apparatus  hitherto  mentioned  arc  worked  from  the  starboard  side.  On  Hie  port  side  is  a  different  set  of 
apparatus,  used  lor  fishing  ill  very  great  depths  with  dredges  and  with  large  pelagic  nets,  e.  g.  ring-trawl, 
which  will  he  described  below.  The  lowing- warp,  which  is  of  steel-wire  0.7  cm.(0.28  in.)  in  diameter  with  a 
breaking  strain  of  2.0  tons,  has  a  length  of  5000  m.  and  is  rolled  round  the.  port  drum  of  the  winch.  Like 
all  the  other  trawl-wire  used  on  the  “Thor"  it  was  obtained  from  It.  J.  Hewitt,  Hull,  England  and  has  proved 
lo  he  excellent  in  all  regards.  As  will  he  seen  from  the  plan  fig.  I,  the 
wire  passes  from  the  port  drum  of  the  winch  to  llic  horizontal  block  in 
front  of  the  middle  of  the  laboratory  (C-  in  fig.  2),  from  there  almost  at 
right  angles  to  the  horizontal  block  on  the  port  side  (K  in  fig.  1)  and  then 
aft  lo  the  davit  near  the  stern  on  the  port  side  (fig.  5.  and  C  in  fig.  1). 

The  latter  davit  is  1.75  in.  high  and  bent;  as  llic  figure  shows,  it  has 
It  blocks  and  an  accumulator  which  can  he  turned  round  its  vertical 
axis.  The  wire  first  passes  round  the  lowermost  block,  which  is  fastened 
lo  the  accumulator  and  with  this  can  he  swung  horizontally  round  the 
davit  independently  of  the  latter.  From  the  first  the  wire  passes  lo  l he 
second  block,  which  is  fastened  by  a  short  axle  lo  the  davit  and  moves 
with  this,  and  from  there  lastly  lo  the  uppermost  block,  on  which 
there  is  a  registering  apparatus,  and  from  there  overboard. 

The  installation  described  is  used  especially  for  the  ring-trawl, 
an  apparatus  for  pelagic  fishing  in  very  great  depths,  when  it  is  lowed 
horizontally  after  the  ship  and  is  closed  before  hauling  in.  The  ring- 
trawl  is  shown  open  and  closed  in  fig.  (5.  The  actual  fishing  part  is  a 
net  of  slramin.  of  the  same  dimensions  as  in  the  young-fish  trawl,  so 
that  the  same  net  can  be  used  in  both  apparatus.  The  net  is  fastened 
here  lo  an  iron  ring,  2  in.  in  diameter  with  a  weight  of  ca.  85  kilos. 

The  ring  is  not  all  one  piece  hut  is  composed  of  two  semicircular  parts  connected  hy  joints  and  can  thus 
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be  folded  up.  The  apparatus  is  towed  in  a  double  crowfoot  with  bridles  2  m.  ,  lmlvos  of 

as  .be  warp.  The  arms  of  .be  one  crowfoot  (a)  are  attached  at  the  middle  oflhe  two ,Zcl 

the  ring  and  the  upper  end  is  fastened  to  the  underside  °'  a  the  two  joints  of  tlie  ring 

which  is  shackled  on  to  the  warp.  The  arms  of  the  second  crowfoot  (b)  are  .  ■ 

and  the  upper  end  bangs  loose  in  the  movable  hook  of  the  slip-apparatus.  Hie  s  i  r  user  n  •  -  ‘ 

fapparatus  is  of  iron  and  10  kilos,  in  weight,  made  hollow  to  reduce  friction  on  its  descent  down  the  sic  f  6  I  • 
When  the  sinker  strikes  on  the  slip-apparatus,  the  hook  supporting  the  one 
crowfoot  falls  down  and  sets  free  the  bridles,  with  the  result  that  the  ring  folds 
together  and  the  net  is  closed.  The  ring-trawl  can  also  be  used  in  a  smaller 
size,  the  diameter  of  the  ring  being  1.3  m.  The  apparatus  has  the  same  fishing 
qualities  as  a  young-fish  trawl  ot  the  same  size. 

My  reason  for  introducing  this  apparaluson  the  Mediterranean  cruises  ol  the 
“Thor”, was  that  hollered  certain  advantages  over  the  earlier.  When  theapparalns 
is  closed,  it  cannot  fish  in  the  upper  layers  on  being  hauled  in  and  there  is  less 
strain  on  the  winch,  warp  and  apparatus.  For  the  same  reason  we  can  use  a 
thinner  warp  and  thus  have  room  for  a  greater  length  of  wire  on  the  drum.  We 
could  thus  fish  in  greater  depths,  which  is  of  special  importance  in  the  deep 
Atlantic  and  Mediterranean.  In  the  beginning  I  had  the  iron  rings  made  in  one 
piece;  the  sensible  construction,  with  two  semicircular  halves  folding  together, 
which  has  come  well  out  of  ils  trials,  is  due  to  Cnpl.G.  Hanskn  of  the  “Thor”. 

In  addition  to  the  ring-trawl,  the  port  side  was  also  used  often  for 
various  bottom-dredges,  both  the  above-  mentioned  rectangular  model  and 
a  second,  smaller  dredge  with  triangular  opening,  in  which  the  sides  were 
0.45  in.  in  length.  The  material  of  the  dredges  was  of  stramin  and  several 
bottom-samples  were  brought  up  in  them. 

In  fishing  for  surface-plankton  and  the  eggs  of  fishes  pelagic  nets  lm.  in  dia¬ 
meter  and  of  silk-gauze  No.  3  were  pul  out  over  the  stern  of  the  ship,  when 
the  larger,  pelagic  apparatus  were  being  used.  Sometimes  they  were  towed  in 
gieal  depths  attached  to  the  trawl-wire.  Othersmaller  and  finer  silk-nets  were  also 
used  for  the  collection  of  plankton.  Their  dimensions  and  construction  etc. 
can  lie  seen  from  the  list,  p.  25,  of  the  apparatus  used  in  the  investigations. 

Arrangement  of  the  apparatus  for  vertical  hauls. 

The  preceding  account  referred  to  the  various  apparatus  used  in 
°r,",‘fTI“r'  r“r,,orl  mnkl"»  horizontal  hauls.  In  addition,  there  is  a  special  arrangement  for- 

znnial  hauls  In  gnat  depths.  open  and  half-  j„  ,  1  «iii«iuDuilLlll  lOl 

dosed,  with  closing-apparatus  of  Saiiscn’s  ’—***  0,1  ,he  Port  s,(le  (see  the  plan,  fig.  1  and  fia.  7k  which  \<  nsprt  for 
pullcra.  u  Ilia  fixed  crow-fool,  |>  the  loose  oavillf*  nnl  inrl  liouvinw  •  _ 

rrow-fooi  which  lmngs  In  the  movable  1  *  "g  oul  and  1,eaving  5,1  the  apparatus  fishing  vertically  through  the 
hook  or  ihc  slip-upparatus  when  towing  water.  As  call  be  seen  from  flip  ficriira  1  n  •  •  .  r  .  D 

Ihc  apparatus  through  Ihc  water,  hul  r  1olire>  G  IhlS  COllSlStS  of  a  small  Wllicll  (A) 

which  slips  from  the  hook  when  the  sinker  01  Olie-lialf  llOrsC-pOWCr,  dfivillH  2  drums  rvf  0  7  ■ 

Is  sent  (town  and  the  net  Is  then  dosed.  ....  1  ’  8  -CiruiUS  Ot  CH.  0.  /  ill.  Ill  diameter  (li 

The  apparatus  Is  drawn  hanging  verll-  101,11(1  "»»Cll  IS  WOUlld  a  Steel  wire  of  3  111  ill  (H'llllPlPi-l  HnnociU  . 
cully  and  Ihc  nets  are  greatly  reduced  in  (lrum  Q11  {hp  v.  ,  -  ,  .  1U  Cliamelei  .  Opposite  each 

. . - - -  °n  ",e  bulwmk*  ,s  *  dimt  2.9  m.  high,  from  which  there  hnngs  a 

Sleel-spnng  accumulator  of  „  similar  kind  to  those  already  described  On 


proiMirtion  to  the  xlip-npparatus. 

the  accumulator  is  suspended  a  block  m  -md  thv  ..  ,  -  - 

lowermost  and  largest  (2)  is  provided  with  tl  •  ^  '1Ce  otller  l)locks.  suspended  vertically ;  the 

-  .  -  .  ;  Pr°''“c<l  Wlth  lllc  registering  apparatus,  the  middle  , 


davit  at  the  angle  and  the  uppermost  (4)  fa  ll,e  m‘ddle  °"c  (3)  is  fixed  lo  Ibc 

wire  from  the  drun,  passes  to  block  1  „„d  then  round  tt' mb^blocks'L  't "‘t  fiHl're  Sh°'™  1,0W  U,c 
In  genera]  the  arrangement  described  fa  n„i,  i  .  ■,  k  turn  a,ld  overboard. 

OLfinra  Fdu.„  .  Cum™,,,,.  Oenn.ny;'  UrJ,,,.^," ****  **P  'V»*Cr.  For  use 
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in  (juilc  shallow  depths  there  is  a 
smaller  davit  (quite  2  ni.  high  ;  fig.  tS) 
midships  on  the  port  side,  on 
which  l here  is  a  Hal  drum  to  lie 
worked  with  the  hand.  The  wire 
goes  from  I  lie  drum  to  the  block 
with  the  registering  apparatus  on 
I  he  highest  point  of  the  davit  and 
then  overboard. 

The  installations  just  men¬ 
tioned  lor  vertical  hauls  arc  used 
for  making  soundings,  paying  out 
and  hauling  in  the  hydrographical 
apparatus  (walcr-holllcs  and  rever¬ 
sible  I  hen  no  meters)  and  plank  ton- 
nets,  with  which  larger  or  smaller, 
vertical  columns  of  water  arc  lislicd 
through. 

In  shallow  water  soundings 
were  made  as  a  rule  either  with  a 
hand-lead  or  over  the  davit  in  lig.  8, 
the  lead  being  pulled  in  by  means 
of  the  hand-drum.  In  the  case  of  greater  depths,  down  to  ea.  ‘2000  m.,  the  davit  in  lig.  7  was  used,  and 
the  lead  hauled  up  hv  the  small  slcam-winch.  In  ibis  way,  if  a  heavy  lead  of  20  kilos,  is  used,  good 
soundings  can  generally  he  made  in  calm  weallier  down  lo  depths  of  ea.  2000  m.,  as  there  is  a  distinct 
jerk  on  the  wire  when  the  lead  strikes  the  bottom.  At  greater  depths  the  result  is  uncertain,  as  the  great 

length  of  wire  payed  out  weighs  so  much  in  proportion  lo  lhc|lcad, 
and  when  the  ship  heels  over  in  a  high  sea  especially,  reliable  soundings 
cannot  he  made  in  this  way  in  more  than  ca.  liiOO  m.  Under  such 
conditions  we  use  a  Lucas’  sounding-machine,  large  model,  supplied 
by  the  “Telegraph  Construction  and  Maintenance  Company”  London, 
the  installation  of  which  can  he  seen  from  the  fig.  7.  As  the  lead¬ 
line  here  is  quite  thin  piano-wire  (ca.  1  mm.  in  diameter),  its  weight 
is  not  out  of  proportion  lo  the  weight  of  the  lead:  further,  when 
the  lead  strikes  the  bottom,  it  is  set  free  and  remains  there.  This 
causes  such  an  appreciable  break  in  the  speed  with  which  the  wire 
is  running  out,  that  there  can  be  no  doubt  when  the  bottom  is 
reached.  In  making  soundings  with  Lucas’  machine  wc  use  as 
leads  old  cannon-balls  of  ca.  10  kilos,  in  weight,  which  are  set  free 
hv  means  of  a  simple  mechanism  devised  by  Capl.  G.  Hanshn  of  the 
“Thor”  and  represented  in  lig.  it.  The  halls  are  hung  in  a  piece  of 
thin  string  with  a  double  eye  at  the  end  (a).  This  is  not  made 
fast  directly  lo  the  sounding- wire  (el,  but  a  second  piece  of  thin 
string  (b)  is  inserted  between  them,  ending  in  a  small  hook,  just 
large  enough  lo  go  into  the  eve  in  the  string  suspending  the  hall. 

I'ltf.  S.  Duvil  :i  mkl  ships  on  I  lie  jiorl  side  for  .  *  ,  ,  .  ,  ,  , 

veniriii  inniis  nmi  limiiiim  in  iivhntui.  a  wmer-  As  long  as  the  latter  is  travelling  down  through  Hie  water  ami  keep- 

liolllc  is  suspended  on  llic  wire. 


7.  The  I  wo  duvlls  forward  on  I  lie  porl  side  for  vertlcnl  lends  with  s  I  on  m- power.  A 
Si  mil  I  slciim-wlnch  which  drives  the  drum  II,  on  which  llic  wire  is  rolled.  C  die  position  or 
t lie  I.UCiiV  Sou ndins-Miichi ne. 


* . .  - . . - -  • . . . .  ■' “ 

the  ball  toad, as  11, a  holloa,  and  the  strain  *  lake  oil  Ihe  !"«•  sox.Naxskx  waloi-l.olllc,  of 

For  the  water-samples  fro,,,  deep  water  we  always  use,  l.u  mcnns  0f 

which  we  had  two  models.  Ihe  one  with  a  prope  e,  o,  <- 00%.  lcr.bo„ic,  fastened  on  the 

..  ,7,.rii,nr  raversil.le  Ihermomelcrs  were  used  11,  conned, on 


a  sinker.  Further,  reversible  thermometers  were  use,  ,„  ~  rer0re„ce 

wire  suspending  the  latter.  Regarding  the  hydrograph, cal  ,ns.run,ents  and  >>< 

mav  lie  made  to  Mu.  .1.  N.  Niki.si:x\s  paper  in  the  present  Volume  p.  Uk>  c  se,|.  relative 

■  On  Ihe  summer  cruise  some  investigations  were  made  will,  Ihe  purpose  ol  deter,,,,, ung  the  rel.  tne 
transparence  of  the  water.  For  this  a  circular,  while  disc  of  1.1  cm.  in  diameter  was  nsed,  a, la  he, I  to  a 
lead-line  and  sunk  down  in  Ihe  water  until  d  could  jus,  he  detected  and  the  depth  then  no  ed.  The 
method  of  procedure  lias  been  described  earlier  by  On,  Osikm  i.i.d 
(lteporl  of  ihe  Danish  Biological  Slalion,  XVI,  1008),  who  was  bmisell  on 
If  JUjL,  1  ion rd  Ihe  ‘Thor*  ami  carried  oul  these  invcsligalions. 

^  For  the  vertical  plankton  hauls  wc  also  used,  in  addition  to  the 

open  silk-nets  which  were  let  down  to  the  desired  depth  and  drawn  up 
i  open,  the  closing  nets  of  the  Nansisn1  and  Acstkin  ■  pattern,  chicll\  the 

former.  As  the  conslrnclion  of  these  has  been  described  in  the  literature 
and  is  well-known,  they  need  not  he  discussed  in  detail  here,  hut  with 
regard  to  the  dimensions  as  also  to  the  oilier  plankton  apparatus  used  on 
i  the  Expeditions,  reference  may  he  made  to  the  list  of  apparatus  p.  2,"). 

JA  Of  the  smallest  kind  of  plankton,  the  so-called  nnnoplanklon,  which 

goes  through  the  meshes  of  the  ordinary  silk-nets,  we  obtained  some 
samples  by  lillering  10  bucketfuls  of  water  through  a  net  of  taffeta,  a  specially 
dense  kind  of  silk.  Similarly,  a  Loiimann's  centrifuge  worked  by  hand  was 
used  for  centrifuging  and  concentrating  the  plankton. 


HK.  !>.  Lucas1  Soumlhlg-MncliiiK-  wllli 
lead  ami  sli|Kipp:inilus. 


several  anchoring  places  wc  used  a  Danish  eel  hand 


In  addition  to  the  apparatus  mentioned  we  also  used  long-lines,  which 
were  set  out  over  Ihe  stern  or  Ihe  si, ip  and  brought  up  by  means  or  a  haul¬ 
ing  machine  on  the  port  side,  ol  Ihe  same  kind  as  is  used  on  steam-liners. 
The  iiooks  used  were  halibut  and  cod  hooks.  When  at  anchor  the  motor¬ 
boat  or  the  -Thor”  was  often  used  for  fishing  in  shallow  water,  for 
example,  will,  II, e  same  dredges  as  used  from  the  ship  and  will,  small 
hand-dredges  intended  for  the  collection  of  marine  algae.  Further,  at 


- --  c«.rs  rrr  r:,rr:- or  r  r 
rric" ~  —  —  - — ,or 

Methods  of  working 

Will,  regard  to  the  work  done  at  the  different  "sP, linns"  r 

complete  record  of  the  investigations  contained  in  this  v'l  ’  rcrence  ""W  1)0  mn‘le  lo  Ihe 
work  at  the  different  stations  was  of  different  kind.  The  melhoToff  ■  ‘  SCe"  fro,U  U,is'  11,0 

Due  4TOrloausi  Croisicn:  Occanographtquc  dans  la  Mcr  du  C',-6  1  a  procedure  at  the  deep-water  sta- 

’  Ap,“'",:  Bas  S5s— rhnkto,,.  Kie,  *  UW,.  ,836.  ^  ^  1807'  »■  m. 


lions  was  as  a  rule  the  following.  The  sailing  of  Hie  ship  was  as  far  as  possible  arranged  so  that  Ihc 
hydrographical  work  could  he  done  in  Hie  day-lime,  the  pelagic  hauls  at  night;  the  latter  arrangement 
was  based  on  our  earlier  experience  in  the  Atlantic,  when  we  had  seen  on  manifold  occasions  that  far 
more  was  taken  in  the  pelagic  apparatus  at  night-time  than  in  the  day.  When  we  had  arrived  at  a  sta¬ 
tion,  Ihc  depth  and  nature  of  the  bottom  were  first  determined  by  means  of  the  lead.  Then  a  dredge  was 
Pul  0l,h  cither  over  the  starboard  or  port  davit,  and  this  dredge  was  allowed  to  slay  out  during  the  whole 
lime  the  hydrographical  or  vertical  plankton  investigations  were  in  progress.  The  use  of  the  dredge  in 
this  way  was  suggested  by  Mu,  K.  W.  L.  Holt  of  Dublin,  who  has  practised  it  on  the  cruises  of  the  Irish 
research-steamer  ‘TIelga",  and  1  can  recommend  the  method  as  very  practical  and  useful.  The  vessel 
drifts  less  during  the  hydrographical  work,  as  the  dredge  acls  as  an  anchor  mid  the  time  used  for  I  he 
hydrographical  work  is  also  usefully  spent  in  another  way.  The  hydrographical  work  consisted  in  taking 
a  series  of  water-samples  from  different  depths,  recording  the  temperature  of  each,  determination  of  the 
hvdrogen-ion  concentration  and  preservation  of  water  from  each  sample  for  the  determination  of  the 
amount  of  chlorine  and  oxygen  later.  The  water-samples  from  very  great  depths  were  always  taken  up  over 
the  davit  in  fig.  7,  but  at  the  same  time  samples  were  often  taken  by  hand  from  less  depths  over  the 
davit  in  fig.  8.  When  vertical  plankton  hauls  were  to  be  made,  this  was  done  as  a  rule  immediately  after 
the  hydrographical  work,  sometimes  partly  along  with  this,  for  example  from  the  davit  in  fig.  8,  whilst  the 
hydrographical  work  was  in  progress  from  the  davit  F  (see  plan  lig.  1). 

After  this  the  dredge  was  hauled  up  and  the  young-fish  trawl  or  ring-trawl  set  out  and  lowed  after 
the  ship  for  a  shorter  or  longer  time,  usually  ll a  lo  1  hour,  the  ship  sailing  about  2  knots  in  the  hour. 
The  general  arrangement  in  this  case  was  to  lake  the  hauls  in  the  surface  layers  as  far  as  possible  in  the 
night-time,  when  better  results  arc  obtained  than  in  the  day.  When  great  depths  had  to  he  fished  in, 
this  was  done  as  the  time  suited,  whether  in  the  night-lime  or  in  the  day.  The  depths  at  which  hauls 
were  made,  varied  with  l he  stations  and  according  to  the  distribution  of  temperature  found,  but  in  general 
2o,  G5,  300,  (500  and  1000  in.  of  wire  were  let  out,  also  according  to  circumstances  2000 — 4:100  m.  of  wire. 
Whilst  the  voung-lish  trawl  was  used  as  a  rule  with  no  more  than  200  ni.  wire,  the  ring-trawl  was  used 
at  still  greater  depths.  It  is  very  difficult,  not  to  say  impossible  to  indicate  exactly  the  depth  at  which 
the  apparatus  has  been  fishing  with  a  given  length  of  wire  out,  as  the  depth  depends  on  several  factors, 
which  cannot  all  be  determined  with  certainty.  When  not  too  much  wire  was  out  I  have  made  a  series 
of  experiments  by  attaching  to  the  pole  of  the  young-fish  trawl  a  Clausen's  bathymeter which  registers 
the  maximum  depth  fished  in  by  the  apparatus  and  can  he  used  in  depths  down  to  500  m.  These  exper¬ 
iments  were  carried  out  in  the  Skager  Rnk  in  the  summer  of  1007  in  calm  weather  and  it  proved,  that 
the  depth  in  which  the  young-fish  trawl  worked  with  a  given  length  of  wire,  was  extremely  dependent  on 
the  number  of  turns  of  the  screw,  that  is,  on  the  speed  of  the  ship,  but  in  general,  when  the  speed  was 
2  knots  per  hour,  we  could  reckon  upon  the  apparatus  fishing  at  a  depth  which  was  somewhat  greater 
Ilian  half  the  length  of  wire  out. 

It  may  he  remarked,  that  an  apparatus  such  as  the  young-fish  trawl,  which  is  open  when  let 
down  and  hauled  in,  will  also  fish  on  the  way  up,  so  that  the  main  material  from  deep  water,  in  which 
the  apparatus  has  fished,  will  be  mixed  lo  some  extent  with  forms  belonging  to  the  upper  layers  passed 
through  by  the  trawl  on  hauling  in.  This  fad,  which  does  not  apply  or  only  to  a  less  degree  lo  the  ring- 
trawl,  which  is  closed  on  hauling  it  in.  might  seem  to  vitiate  lo  a  great  extent  the  estimate  of  the  depth 
at  which  the  organisms  contained  in  the  haul  were  really  captured.  From  many  years'  experience  how¬ 
ever,  I  think  I  may  safely  say,  that  the  danger  of  an  erroneous  estimate  is  not  very  great;  when  wc  com¬ 
pare’  the  contents  of  a  haul*  at  great  depths  with  those  of  the  hauls  in  the  higher  layers  at  the  same 

•  Clausen's  bathymeter  is  sold  by  the  firm  Cornelius  Knudsen  of  Copenhagen.  It  goes  under  the  name  of  Capt.  C.  Clausen's  Control- 
Sea-Sounder  and  costs  75  Kroner  without  lend. 
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„  ,  .  ,  ,  ■ ■  ,i.,  1)3  mi.v9rl  ill  Ihe  deep  lnuiis  ‘is  lhe  r(,sul1 

slnlion.  we  obtain  a  good  impression  of  lhe  Ultima  s  s  t>  mixed  material  from  .the  upper 

of  die  apparatus  passing  111  rough  the  upper  layers,  -url  lei,  ‘c  al  ,  d  water,  especially  when  the 

layers  will  be  veiy  small  in  proportion  to  .be  main  material  hot.  ™  vs  be  ease  will,  our 

Hauls  in  die  latter  have  been  of  considerable  duration,  and  this  was  practically 

deep  hauls.  ,  .  ,  hall]s  wore  made  with 

Al  the  same  time  as  the  young-1, si.  trawl  or  ring-  1.  ■  nl  the  slern  of  the 

silk-nets  of  various  fineness  for  the  collection  ot  plankton.  These  nets 

i  aid  weTgLre.lv  kept  in  the  water  for  .,  to  .0  minutes.  Further,  other  plankton  nets  vvere  of  en 
used  in  the  deeper  layers,  attached  to  the  crowfoot  of  the  young-fish  trawl  or  to  the  warp  W  e 

apparatus  was  hauled  in,  the  pelagic  contents  were  subjected  to  a  prehmmary  esaminahon  the  1,  h-eggs 
pu,  aside  to  hatch  out  and  the  quantity  noted  down  as  well  as  the  principal  forms  of  the  haul  The 
contents  of  the  voung-fish  trawl  were  as  a  rule  emptied  into  a  large  zinc  bath  with  wafer,  to  which  was 
added  a  little  strong  formaline.  The  contents  were  then  allowed  to  stand  for  some  lime  before  filtering 
and  preserving  in  the  different  bottles  and  jars.  In  Ibis  way  the  more  delicate  organisms  were  belter 
preserved  than  if  the  contents  of  the  haul  were  al  once  emptied  into  Ihe  bottles.  As  preserving  liquid  we 
used  mostly  formaline  diluted  with  seawater.  For  Ihe  bottom-samples  and  the  microplanklon,  however, 
alcohol  was  always  used,  and  this  was  also  Ihe  case  for  preserving  various  larger  plankton  organisms, 
which  were  at  once  sorted  out  from  the  rest  of  the  material,  e.  g.  Ptcropods  and  Crustacea  which  do  not 
preserve  well  in  formaline. 

The  pelagic  investigations  were  everywhere  considered  our  main  work  and  were  undertaken  al  all 
stations,  just  a  few  anchoring  stations  exceplcd.  Sometimes  the  work  at  a  station  was  concluded  by  mak¬ 
ing  one  or  two  hauls  with  Ihe  boltom-drcdges  or  Monaco-trnwl.  The  olter-lrawl  was  not  used  in  the  Mediterranean 
though  at  times  in  the  Atlantic.  1  should  like  to  have  had  more  opportunity  for  using  the  oltcr-trawl,  but  there 
was  absolutely  no  time  lor  this,  ns  our  aim  was  to  carry  through  a  pelagic  investigation  over  the  greater 
part  of  the  Mediterranean. 

III.  Regions  investigated  and  general  account  of  the  Expeditions. 


Boundaries  of  the  regions  investigated. 

The  regions  investigated  by  the  Expeditions  were  first  and  foremost  the  Mcditerrnnenn,  then  nlso 
the  adjacent  parts  of  the  Atlantic,  the  Sea  of  Marmora  and  Ihe  Black  Sea  (compare  the  Churl  p  In) 

The  Mediterranean  is  taken  here  as  the  whole  of  the  sea  lying  within  the  Straits  of  Gibrnllm-  and 
d  rCn'  1W,S  °rtl,iS  SCi’  °lle"  g°  *  ""me.  on  churls  and  in 

“ »:  t  -  . . .  ^  •••■' 

rouml  in  oil, ft  (Useriplioii,  of  II, c  Medllommcin  ■  l||C¥  ifo""  T"  Tr  '  ^  ^  ^  ln0re  ™ITeC'  ll,a"  lll0sc 

separated  by  Italy  -  Sicily  and  ?  eaS,er"  ^ 

cli minel  with  depths  as  great  as  300—  400  meters.  ■  1  .  urn  turns,  where  there  is  only  a  narrow 

Ihe  western  basin  consists  of  the  Tvrrhmi-..,  ir,„  ,  ,,  , 

of  which  we  may  mention  the  Alhoran  Sea  between  the  south*!,.,  Sc“  "'ilh  ils  border-regions, 

Sea  east  of  Spain,  Gulf  of  Lyons  and  to  the  north-east  the  it  jl  '■  Uml  Morocco>  1llc  Catalonian 

basin  has  a  deptl,  of  between  2000  and  3000  m.  Depths  of  o'™-  tin S‘'ealer  P"rl  °C  “'e  'vcste,'n 

■  U00  ill.  but  not  reaching  to  4000  in.  are 


find 

con- 


fmmd  in  (he  whole  of  Ihe  ccnlrc  of  the  Tyrrhenian  Sen,  whilst  in  the  Balearic  Sen  we  only 
.ue.is  >ctwccn  llic  Balearic  Isles  and  Sardinia  which  have  over  11000  in.  The  principal  line  of  cou¬ 
nt  (lion  between  Ihe  ryirhenian  and  Balearic  Seas  is  Ihe  channel  between  Sardinia  and  Sicily,  where  there 
nic  depths  between  1000  and  2000  in.  A  second  connection  is  the  narrow  channel  between  Corsica  and 
Lapi.ij.i,  wlieie  we  lind  depths  ol  about  400  in.  On  the  oilier  hand,  the  depth  in  the  Straits  of  Bonifacio 
between  Corsica  and  Sardinia  is  everywhere  less  than  20ft  in. 

The  central  pari  of  Ihe  eastern  basin  is  ihe  Ionian  Sea,  over  die  mosl  of  which  we  find  deplhs 
nicntei  Ilian  2000  m.  Towards  the  S.  \V.  and  S.  the  Ionian  Sea  merges  into  Ihe  shallow  Sidra  Sea,  towards 
Ihe  N.  into  the  Adriatic,  which  is  also  shallow.  As  the  eastern  boundary  of  the  Ionian  Sea  we  lake  a  line 


lap.  Id.  llouuiluries  of  lltc  repious  liivclipulcil. 


between  iiarka  and  Ihe  S.  W.  point  of  Crele,  to  the  east  of  which  we  call  lltc  remaining  part  of  the  Medi¬ 
terranean  the  Levant,  with  the  limitation  that  (he  portion  of  Hie  sea,  which  is  bounded  in  Hie  S.  by  Moron, 
Crele,  Scmpanto,  ltlioiles  and  Asia  Minor  and  in  the  N.  by  the  Dardanelles  towards  Hie  Sea  of  Marmora,  is 
called  the  Aegean  Sea.  The  greatest  depths  of  the  Mediterranean  are  found  in  Hie  eastern  basin,  especi¬ 
ally  in  n,e  ionian  Sea,  where  deplhs  of  over  1000  in.  occur  and  where  the  whole  of  Hie  central  region  has 
depths  over  MOO  in.,  whilst  such  depths  only  occur  sporadically  in  the  Levant  over  smaller  areas,  e.  g.  N. 
or  the  westernmost  part  of  Egypt  and  S.  E.  of  Rhodes.  The  Aegean  archipelago  in  general  has  depths 
less  Hum  1000  m„  only  in  a  small  area  not  investigated  by  us  to  the  N.  of  Crete  the  deplhs  amount  to  a 

little  over  2000  in.  ,  ,  .  ,  , 

It  is  a  characteristic  feature  or  the  Mediterranean,  that  such  a  large  part  of  Us  area  is  very  deep. 

Close  to  the  coast  even  we  meet  already  Ihe  2000  in.  curve, 


,  and  large  areas  with  depths  of  less  than  200  m.. 


tfi 

-  «  ««  for  in  llie  North 

Sidra  Sea  and  in  the  Adriatic.  Neither  of  these  s  in  ow  ourselves  in  the  Mediterranean, 

coastal  investigations  lay  outside  the  province  we  me  nnipi  in  t|,e  Black  Sea 

In  the  Sea  of  Marmora  the  greatest  depths  he  between  000  am 1-0  Towards  the 

a,  ca.  2200  ,n.  A,  the  Straits  of  Gibraltar  the  Mediterranean  pin  o n  o  At  l0. 

latter  we  mark  off  the  Straits  of  Gibraltar  by  a  line  drawn  between  Cap  lr.tf.dga 

wards  the  Mediterranean  by  a  line  from  Gibraltar  (Luropa  °>»  Cadiz  Bay.  between 

north  coast  of  Spain  and  the  latitude  or  Ushant.  The  English  Channel  is  bounded 
from  Dover  to  Cap  Grisnez  and  in  the  west  by  a  line  from  Lands  End  to  Ushant. 


Narrative  of  the  Expeditions  in  1908-09  and  1910. 

The  personnel  on  the  Mediterranean  Expeditions  was  for  a  great  part  the  same  as  on  the  earlier 
cruises  with  the  •‘Thor”  in  the  Atlantic.  In  addition  to  the  leader  of  the  Expeditions  the  scientific  s  aB 
of  the  “Thor”  consisted  of  the  following;  on  the  winter  cruise  the  planklologist  Dn.  Ove  Paui-sex,  assis  an  a 
the  Botanical  Museum,  Copenhagen,  and  Dn.  M.  Leiiche,  reserve-surgeon  in  the  Danish  Navy;  on  the 
summer  cruise  the  hydrographer  Mu.  J.  N.  Niei.sen,  Meteorological  Institute,  Copenhagen,  the  planklologist 
Dll.  U.  C.  Ostexfeld,  inspector  at  the  Botanical  Museum,  Copenhagen,  and  the  chemist  Mil.  S.  P.u.itzsch, 
assistant  at  the  Carlsherg  Laboratory,  Copenhagen.  The  navigator  on  both  cruises  was  Capl.  G.  Hansen, 
who  has  been  connected  with  the  "Thor”  since  1904,  and  the  remaining  crew  consisted  of  13  men. 


Winter  Expedition  of  1908—1909. 

The  “Thor”  lell  Copenhagen  on  November  1 3 tli  1908.  We  passed  Gibraltar  on  the  way  out  on 
December  5lh  1908  and  on  the  way  home  on  February  21st  1909,  so  that  our  sojourn  in  the  Mediterranean 
lasted  about  two  and  a  half  months.  Investigations  were  carried  out  along  the  route  from  Copenhagen  to 
Gibraltar;  from  there  we  proceeded  to  Algiers,  where  coal  was  taken  in,  and  then  on  to  Messina,  which 
was  intended  to  he  the  starting-point  for  the  investigations  in  the  Ionian  Sea.  These  were  begun  on  De¬ 
cember  15th  and  continued  in  the  following  week  there  and  in  the  Adriatic,  but  they  were  brought  to  a 
conclusion  sooner  Ilian  intended.  Christmas  week  was  spent  in  Piraeus  after  passing  through  the  Corinth 
Canal,  and  from  Piraeus  small  excursions  were  made  to  the  neighbouring  waters.  From  Greece  we  returned 
to  our  base  at  Messina,  which  in  the  meanwhile  had  been  destroyed  by  the  great  earthquake  of  De- 
ccmher  28th  19118.  We  arrived  at  Messine  on  January  5th  1909  and  afler  staying  3  days  left  the  Straits 
of  Messina  on  our  way  northwards,  to  make  investigations  in  tiie  Tyrrhenian  Sea, 

The  greater  part  of  January  was  devoted  to  this  Sea,  though  had  weather  often  interfered  with  the 
work.  From  tile  8th  to  the  15th  of  January  lire  "Thor"  lay  in  the  harbour  of  Naples  for  cleaning  of  the 
roiers  and  general  overhaul.  We  theft  proceeded  with  our  work  in  the  northern  part  of  the  Tyrrhenian 

T-  77  rea  "enl0ne  aS  baSe-  “  "',,s  my  i,Uemion  U«*»ner  to  go  southwards  lo 

,ioni  ."  o  ^  1  Z”  ^  bUl  U,irorU,nalcl>’  wc  0,,|y  succeeded  in  taking  two  sla- 

t  ean^  n,;  T  7  T*”  St°VmS  fr01”  ,bc  W‘  h>'  »  common  in  this  par,  of  the 

Mediterranean  at  tins  lime  of  year,  set  m  on  the  31st  of  January.  Instead  of  wasting  lime  in  the  open 

Phas  Bay  on  the  sou, his,  „ ^  ”!  °"C  ™ 

i,,s  ,o  ,n!’kc  a  . . .  -clou  of  „,e  Trva,“s'  in,\nd' 
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nnd  l  lien  I  lie  weather  broke  down  •ufiin  .,,>,1  .v..  rvi  , 

'  01  ,,m‘  0,1  I'fhrimry  ,trd  we  were  obliged  to  shelter  under  the  small 

island  (lalila  oil  the  coast  of  Tunis  wlim-n  n,„  n. _  ,  . 

.  Mieic  t lie  time  was  passed  in  working  with  various  hslnng  apparatus 

i„  shallow  water  the  south  and  cast  coasts  of  the  island.  On  February  lith,  the  weather  becoming 
htllet,  we  tell  out  aiuhoiing-place  at  Galita  ami  completed  the  section.  Our  route  then  lay  westward, 
investigations  being  earned  out  on  the  way  oil'  the  coasts  ofTunis  and  Algeria.  From  Algiers,  where  the  "Thor" 
armed  on  hchniary  Sill,  small  excursions  were  made  in  Hie  neighbourhood,  and  we  departed  from  this 
town  on  February  ltith  with  our  course  still  westwards,  (>r  the  work  in  the  westernmost  part  of  the 
Mediterranean  1  may  specially  mention  a  section  from  the  coasl  of  Africa  near  Oran  to  Cape  (lata  in  Spain 
nud  a  thorough  investigation  in  the  Straits  of  Ciihrnllar.  From  the  22nd  to  the  27 111  of  February  we  were 


stationed  a,  Cadi,  and  from  there  made  excursions  to  various  places  in  the  Itay.  ThereatU,  we  worked 
x-  ..  Pr>iitnsul‘i  into  l  ie  13av  ol  Biscay  and  then  into  the  1m  1  gush 

our  way  along  the  west  coast  of  he  “  lhc  w,v. '  0ll  M;m.„  ,31h  w  touched  a,  Dover 

Channel,  carrying  on,  mvnflgallon*  at  ano  p  a„,r  solm.  ,Ma,  in  1Mte  owing  to  ice. 

and  on  the  18th  of  the  same  month  armed  at  t.opeaa.n  , 

The  distance  sailed  during  this  cru.se  mn01""^  mt\  ;1(  ma..v  uf  these  both  biological  and 

„n  ,ho  winter  cruise  7H  stations  . „  , . .  . . .  of  the  Mcditer- 

hydrograplucal  woik  was  (Mini.  .  Gil.raltar,  whilst  relatively  lew  were  taken  in  the  eastern 

rnnean  and  Hie  waters  in  the  netg  10111  «>  sl;llio||Sj  lhe  m.inber  of  horizontal  hauls  with  large  pel- 

liasin.  The  following  I  able  shows  ic  m  ..jug-trawl),  the  number  made  will,  smaller  pelagic  t.ppn- 

agie  apparatus  of  slrainin  (young-hs  1  raw  ^ 

The  Dimisli  Oecuntwuphlcul  Kxi»**dltloi». 
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rains  of  silk,  ns  also  the  number  of  water-samples  ™al>zcd  j°r  “"’““giom  Samples’  Iron,  the  surface- 
being  noted  at  the  same  time,  all  divided  into  groups  according  to  reg 

water  taken  between  the  stations  are  not  included. _  _ _ 

.  Atlanta  Western  Mediterranean  Eastern  Mediterranean 


Stations . .  ; 

Horizontal  linuls  with  apparatus  of  atramlu. 
Horizontal  hauls  with  apparatus  of  silk 
Water-samples  analyzed . 


In  addition  to  the  investigations  ennmernled  above,  some  hauls  were  made  with  the  dred„e  hot  . 
front  the  “Thor"  and  front  our  motor-boat,  mostly  however  in  shallow  water  at  the  anchor, ng-places,  where 
also  collections  of  the  algal  vegetation  on  the  coasts  were  made  with  the  hand-dredges  and  ,n  other  ways. 
At  a  few  anchoring-places  the  eel  hand-seine  was  used  from  the  motor-boat  for  the  capture  ol  hltornl  I, sites. 
When  the  opportunity  presented  itself,  Du.  Paulsen  made  collections  of  the  land-vegetation. 

On  returning ‘home  the.  water-samples  were  investigated  at  the  Hydrographical  Laboratory  in  Co¬ 
penhagen.  The  chlorine  contents  were  determined  in  all  cases  and  also,  for  a  smaller  number  of  samples 
from  depths  of  GOO  m.  and  more,  the  amount  of  oxygen  according  lo  Winkler  s  method.  The  samples 
last-mentioned  were,  collected  at  the  request  of  Mu.  .1.  P.  Jacobsen,  who  in  ltis  paper  in  the  present  Volume 
discusses  the  results  obtained  from  their  examination  and  from  the  examination  ol  the  samples  analyzed 
on  llie  summer  cruise  hy  Mn.  S.  Palitzscii. 

During  lhe  greater  part  of  the  cruise  we  were  greatly  troubled  by  bad  weather,  which  often  hin¬ 
dered  or  even  interrupted  our  work  and  forced  us  to  seek  shelter  wherever  we  could  find  it.  In  this 
respect  we  were  much  disappointed  in  the  winter-season  of  the  Mediterranean,  but  we  must  except  the 
last  portion,  when  the  conditions  were  quite  favourable  at  most  of  our  stations  off  the  coast  of  Africa  and 
round  about  Gibraltar. 


Summer  Expedition  of  1910. 

The  summer  Expedition  of  1910  was  made  in  direct  continuation  of  a  cruise  with  the  “Thor”  to 
the  Fieroes,  where  we  were  carrying  out  fishery  investigations  in  the  month  or  May.  The  Mediterranean 
cruise  began  from  Falmouth,  to  which  the  “Thor”  had  come  on  dune  10th  from  the  Faroes.  The  hv- 
drographer  Mn.  J.  N.  Nielsen  and  the  planktologist  Dh.  Ostknpei.d  joined  us  at  this  port.  The  “Thor”  left 
balmouth  on  l,ie  °r  June,  passed  Gibraltar  on  June  23rd  on  the  way  out  and  again  on  September 
ah  on  leaving  the  Mediterranean.  Our  stay  in  the  Mediterranean  itself  thus  lasted  two  and  a  half  months 
or  exactly  the  same  period  as  during  the  winter  cruise. 

On  the  voyage  from  Falmouth  to  Catliz,  where  a  couple  or  days  were  spent,  investigations  were 
made  at  several  stations,  and  just  as  on  lhe  winter  cruise  lhe  waters  oil  each  side  of  Gibraltar  were 
subjected  to  a  very  careful  investigation.  In  the  Alhoran  Sea,  for  example,  we  worked  over  the  same  sect¬ 
ion  from  Cape  Gala  across  lo  Oran  as  in  February  1909,  and  we  then  followed  the  coast  of  Africa  to  Al- 

Kters,  where  we  took  tn  coal  on  June  27th  and  proceeded  further  the  same  day.  With  at,  almost  couth,- 
uous  spell  of  excellent  weather  wi> uvr#  ,.1,1.  •  ,  . 

the  whole  of  the  File-.  •  «  f  ‘  1C  °  0wing  1  ays  to  make  a  Hue  of  investigations  across 

dm,,"1'  fr0M’  "’e  CO,'Sl  °f  AIViC“  ,0  lhe  Sea,  which  we  had  no.  succeeded 

m  (tomn  on  the  winter  cruise  owing  lo  tbc  storms.  On  the  0,1  „r  i.,lv  ....  ,lrriv  .  r 

important  sections,  Sardinia  -  Sicilv  Sardinia  -  Tunis8  i  t  ■  '■  Jherottnc' we  investigated  along  three 
■  '  S",d,nu-T,,n,s  Bnd  l«n«—  Sicily,  for  the  purpose  of  ascertaining 
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,111(1  unde,  standing  the  circulation  of  the  wider  between  the  western  mid  eastern  basins  and  between  the 
dateline  and  tyrrhenian  Seas. 

.•Uler  two  days'  rest  in  the  town  ol  Tunis  and  taking  in  eoal  at  Malta,  the  "Thor"  left  the  latter 
on  tlu  -1st  ol  .tidy  and  devoted  the  next  month  to  the  investigation  of  the  eastern  basin  of  the  Mediterr¬ 
anean.  As  will  lie  seen  from  the  Chart  tig.  12,  we  went  from  Malta  first  in  the  direction  S.  H.  out  into  the 
’I®1*!’  lonl:,n  l,1,sm  11,1(1  rr01"  ll,p,c  southwards  right  into  the  head  of  Syrlis  major,  where  we  had  our 
.southernmost  station  lor  the  whole  of  the  cruise  close  under  the  Tripolitan  coast  at  3(C  23'  X.  I„  On 
leaving  Sidra  we  sailed  furllier  eastward  along  the  coast  of  Cyrenaica  and  llarka  witli  a  short  slay  in  the 
roads  ol  Dernn,  taking  stations  all  the  way.  Oil'  the  Gulf  uf  Solum  we  Jell  the  African  coast  to  make  a 


Houle  of  Hit* 


Fig.  12.  Summer  Cruise  1910. 

Thor”  and  culling  ports  or  anchoring  plncc<.  (The  runic  outwards  is  indicated  l.v  >•  vmlimKi.is  lino.  Ihc  i  d  uni  v,.vajic 
by  a  broken  line). 


transverse  section  of  Ihc  Levant,  ending  in  die  deep  area  S.  li.  of  Hliodes.  We  then  worked  in  the  Aegean 
Sea  and  arrived  id  Smyrna  on  die  3rd  of  August  after  13  days'  iiiiiiilcrrupled  work.  On  the  III.  of  August, 
after  obtaining  permission  bv  lelegraph  to  pass  through  die  Dardanelles,  we  continued  norll.wa.xls  fro... 
Smyrna,  made  a  short  Slav  at  the  island  of  Tonedos  and  went  into  the  Sea  of  Marmora. 

In  die  following  week  we  worked  here  and  in  the  Bosphorus  and  Black  Sea  with  a  break  at  Con¬ 
stantinople  On  Ihc  tat!,  we  passed  out  through  the  Dardanelles  and  again  spent  some  days  in  die  inves- 
ti.'ation  of' the  Aegean  Sea  on  the  way  across  to  Piraeus.  On  the  tilth  of  August  we  led  the  Aegean  Sea 
via  the  Corinth  Canal;  a  short  lime  was  spent  in  the  Gulf  of  Corinth  and  then  wo  made  a  section  across 
the  Ionian  Sea  to  Taormina.  Here  we  h.ul  a  coastal  station  as  on  the  winter  cruise  and  then  worked  in 
Ihc  Straits  of  Messina;  on  the  21sl  we  passed  into  the  Tyrrhenian  Sea.  We  lirsl  made  some  invesliga- 
.ions  in  die  south-eastern  part  on  the.  way  to  Naples,  where  we  lay  for  a  couple  of  days  to  have  the 


boilers  denned,  and  .hen  took  a  section  1  ^  Lhoring-p^e"  it.  Pirns  liny 

Thereafter  we  proceeded  to  make  a  line  of  investigations  across  the  ^ 

to  Barcelona,  where  we  arrived  on  August  iiOth.  On  ,1ns  tine  we  crossed  on  «H.  sed  °n ^0 
earic  Sen  from  Algiers  to  Genoa  and  our  station  206  lay  very  near  to  the  1W  of 

of  importance  for  the  discussion  of  the  changes  which  had  occurre  m  i  shallow  water 

Barcelona  we  passed  between  Minorca  and  Majorca  and  made  dredgings  here  a,  «  s  a,  n  m  OurBow  ■ 

After  leaving  Barcelona  we  had  a  series  of  stations  in  the  Catalonian  Sea.  where  we  also  m.u*  u  e  o  he 
Monaco  trawl  on  the  shadow  hank  in  Valencia  Bay,  On  the  2nd  of  September  we  -rived  at  Algmrs. 
leaving  again  on  the  following  day  westward  hound.  We  now  investigated  several  stations  off  the  coast 
Algiers  and  repeated  the  section  from  Oran  to  Cape  Gala  across  the  Alboran  Sea,  so  that  this  same  sec¬ 
tion  was  investigated  at  three  different  times  of  the  year.  On  the  7th  of  September  we  took  in  coal  at 
Gibraltar  and  lett  the  Mediterranean  the  same  day  to  make  investigations  in  Cadiz  Bay  and  on  tile  coast 
of  Portugal. 

After  si  .short  stay  in  Lisbon  the  investigations  were  continued  northwards  along  the  coast  ol  Portugal 
and  in  the  Bay  of  Biscay,  ending  at  Brest.  On  the  22nd  of  September  we  passed  by  Dover  and  on  the 25th 
the  “Thor"  was  again  in  Copenhagen  after  a  voyage  of  5  months,  during  which  lime  11,105  miles  in  all 
had  been  sailed  over  (from  Falmouth,  where  the  Mediterranean  cruise  was  considered  to  begin,  0,019  miles). 
The  total  number  or  stations  on  the  Mediterranean  cruise  amounted  to  172,  and  at  a  large  number  ol 
these  both  biological  and  hydrographical  investigations  were  made.  The  distribution  of  the  stations,  hauls 
with  stratum  and  silk  apparatus,  and  the  number  of  water-samples  analyzed  can  be  seen  from  the  accom¬ 
panying  Table,  li  may  he  remarked,  that  the  relatively  few  stations  in  the  Sea  of  Marmora  and  Black  Sea 
arc  included  under  the  Eastern  Mediterranean.  Only  the  horizontal  and  pelagic  hauls  are  noted  and  llie 
surface-samples  taken  between  the  stations  are  not  included  under  the  water-samples. 


No.  of 

j  Atlantic 

Western  Mediterranean 

Eastern  Mediterranean 

Stations . 

40 

79 

63 

Horizontal  hauls  with  stramin  apparatus  ,  ,  , 

58 

130 

| 

74 

Horizontal  hauls  with  silk  apparatus . 

60 

118 

79 

Water-samples  analyzed,  ... 

179  ; 

627 

325 

In  addition  to  the  above  we  also  made  a  considerable  number  of  hauls  with  the  dredge  at  nil 
depths  and  a  few  hauls  with  the  Monaco  trawl,  and  lines  with  hooks  were  set  out  n  few  limes.  Further, 
Ihe  dredges  nnd  hnnd-dredges  were  used  from  lire  motor-boat  nt  tire  nnchoring-plnces  and  samples  of  the 
coastal  fauna  and  algal  Horn  thus  collected.  Lastly,  when  the  opportunity  presented  itself,  Dr.  Ostenfki.d 
made  botanical  excursions  and  collections  of  the  land-vegetation. 

On  Ihe  summer  cruise  the  water-samples  were  investigated  onboard  during  lire  voyage,  the  chlorine 
h. muons  were  made  by  Mr.  N-kcscv,  the  oxygen  titrations  by  Mn.  S.  PALITzsc„,  and  onW  a  very  few 

Zn^™  r«Were  r  K"  T  reU,m  h0mC'  "  M,<-  ***  ‘O  have  their  chlorine 

-  . tzzzzrjzr**  •****- 

uurable  conditions  as  on  this  when  i  .1  cruises  had  we  experienced  such  fav- 

-  -  -  . . -  we  we:  was  the  ™ie- 

j  the  weather,  as  was  continually  the 
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CnSC  °:’  ,h*  Winter.  Cruise-  11  is  no'  10  *  wondered  a,,  therefore,  Mod  we  succeeded  in  carrying  our 

plans  ...  all  essent.nls  and  even  found  tin.e  to  penetrate  into  the  Sea  of  Marmora  and  Black  Sea.  This 

was  of  the  greatest  interest  to  us.  as  we  were  ohip  in  .  r 

'  wc  >'ere  a  me  to  see  in  the  most  sinking  manner  the  importance  of 

the  low  salinity  for  the  composition  and  character  of  the  fauna  and  flora. 


l'.nally,  I  may  give  here  Tor  both  of  the  cruises  a  list  of  the  ports  called  at  and  the  anchoring- 
place,  with  the  dates. 


December 


Winter 
November  tilth 
loth 
„  28  th 

51h 
7  lb 
12th 
13th 
17th 
23rd 
25th 
31st 
31st 
5th 
8th 
23rd 
2nd 
3rd 
8th 
19th 
21st 
22nd 
2nd 
6th 
13th 
1 6th 
18lh 


January 


February 


March 


Cruise  1  908—1909. 
left  Copenhagen, 
arrived  Kiel. 

r  Camaret  Bay  (Brittany), 
passed  Gibraltar, 
arrived  Algiers. 

r  Messina. 

„  Taormina  Roads. 

r  Alice  Point  (Calabria). 

„  Navpaktos  Bay  (Greece). 

„  Piraeus. 

n  Perane  Bay  (Greece). 

„  Piraeus. 

„  Messina  Straits. 

„  Naples. 

r  Mentone. 

Piras  Bay  (Sardinia). 

„  Galita  Island  (Tunis). 

„  Algiers. 

„  Alineria  Roads, 
passed  Gibraltar, 
arrived  Cadiz  Roads. 

_  Lisbon. 

Ferro  1  Roads, 
passed  Dover, 
arrived  Korsor. 

H  Copenhagen. 


April 


Summer  Cruise  1910. 
28th  left  Copenhagen. 


„ 

291  h  arrived 

Frederikshavn. 

May 

5  th 

Aberdeen. 

„ 

12th  „ 

Faiioe  Islands. 

June 

1st  leR 

-  n 

„ 

3rd  arrived 

Stornoway. 

6th  r 

Milford  Roads. 

Gill  „ 

Swansea. 

n 

null  r 

Falmouth  Roads. 

12th  left 

ti  * 

19th  arrived 

Cadiz  Roads. 

B 

23rd  passed 

Gibraltar. 

!» 

27th  arrived 

Algiers. 

July 

3rd 

Genoa. 

n 

16th 

Tunis. 

21st 

Malta. 

August 

3rd 

Smyrna. 

oth  n 

Tenedos. 

5th  passed 

Dardanelles. 

Glh  arrived  Constantinople. 

„ 

12lh  passed 

Dardanelles. 

14th  arrived  Piraeus. 

19th  „ 

Taormina  Roads. 

22nd 

Naples. 

26tll  „ 

Piras  Bay  (Sardinia). 

311th 

Barcelona. 

September 

2nd 

Algiers. 

n 

«lh 

Malaga  Roads. 

7th 

Gibraltar. 

nth 

Lisbon. 

18th  „ 

Brest. 

22nd  passed  Dover. 

25th  arrived  Copenhagen. 
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IV. 


'.'lllinf*  oJi  tills 


Material  collected  by  the  Expeditions  and  supplementary 
information  acquired  later. 

Importance  of  the  material. 

Kcgurriinft  (be  m.|>ortn,«-c  of  lhe  *®*‘,*™P j '' ‘N ''-n d '^S .  P.u.rrzsc:,,. 
place:  I  need  only  refer  lo  the  reports  in  tins  \oh.me  b>  ..  •  .  "  .  ,  bio|0uical  material. 

*  crL"  rr  ^u1  in 

tion  r„1rdin„  lhe  commonest  and  most  important  organisms;  in  discovering  “rare  or  nett  spcc.es  we 
;::;  ;ren  no  special  interest.  So  tar  as  possible,  hydrographical  investigations  were  a  ways  made  ,n 
com,, action  with  the  biological  collections.  We  are  thus  in  n  position  lo  determine  precisely,  undei  n 
conditions  the  organisms  Lad  have  lived,  n  matter  to  which  1  ascribe  the  ye.,  grea.es  nnpo^  imd 
Which  has  been  one  of  lhe  leading  ideas  of  the  Expeditions.  For  this  reason,  also,  we  nrst  p.  tt.sh  here 
the  results  of  the  hydrographical  investigations,  so  that  llieir  details  may  he  accessible  to  the  biologists  who 
are  engaged  in  the  study  of  our  biological  material. 

The  first  and  chief  importance  must  lie  ascribed  to  the  pelagic  collections,  which  have  been  ob¬ 
tained  through  systematic  work  over  wide  regions,  with  apparatus  which  we  know  lo  fish  excellently  well. 

If  wo  exclude  the  larger  animals  which  are  rapid  swimmers,  such  as  the  large  fishes,  cuttle-fish  and  the 
like,  we  may  consider  that  the  apparatus  used  fishes  so  well,  that  the  hauls  give  a  fairly  correct  picture 
of  what  really  lives  at  the  place  and  depth  inveslignted.  We  arc  thus  aide  to  draw  conclusions  not  only 
from  positive  hauls,  that  is,  indicating  the  occurrence  of  this  or  that  organism,  but  also  from  negative 
hauls  which  indicate  their  absence  or  scarcity. 

Among  the  pelagic  organisms,  it  is  especially  those  occurring  over  and  at  great  depths  which  are 
best  represented  in  our  collections.  Our  work  ill  the  coastal  waters  has  not  been  sufficiently  regular  or 
extensive  lo  permit  us  to  think,  that  we  have  taken  everything  that  is  esscnlial.  Furthermore,  there  are 
several  biological  stations  on  the  coasts  of  file  Mediterranean,  which  are  engaged  in  the  study  of  the  or¬ 
ganisms  living  at  file  coasts,  and  the  desire  not  to  trespass  on  the  work  so  excellently  carried  out  from 
them  has  also  contributed  to  my  resolution  lo  restrict  our  work  essentially  lo  the  more  open  sea. 

Our  first  endeavour  is  lo  characterize  Hie  pelagic  fauna  of  the  Mediterranean  by  the  side  of  I  lull 
of  the  Atlantic,  from  a  comparison  of  the  species  and  an  investigation  of  how  Tar  the  species  common  to 
both  regions  penelrale  into  the  Mediterranean.  The  great  difference  between  the  Atlantic  and  Mediterranean 
ill  hydrographical  regards  is  the  best  reason  and  opportunity  Tor  seeking  to  elucidate,  what  are  the  hy¬ 
drographical  factors  which  determine  die  distribution  of  the  species. 

But  It  is  not  only  the  horizontal  distribution  of  the  species  we  lake  into  consideration,  the  vertical 
has  just  as  much  interest,  and  our  hauls  in  different  depths  at  the  same  station  often  yield  good  infor¬ 
mation  on  this  point.  We  are  indeed  entitled,  in  seeking  to  form  a  picture  of  the  balhvmetric  occurrence 
of  a  species,  to  proceed  ...  the  following  manner,  using  naturally  all  possible  eaulion.  .Ill  the  stations  are 
picked  out  where  the  species  is  taken.  The  total  nun, her  of  specimen,  found  a,  ihe  same  depth  is  then 


ascertained  and  also  the  total  number  of  hours  the  apparatus  Inis  fished  at  the  depth  in  question  Tl.e 

number  of  specimens  divided  by  the  number  of  horns  n  ,  question, 

quantitative  occurrence  of  the  species  at  that  death  The  °  “  "  U8,  wl"ch  corresl>onds  to  the 

has  been  carried  on  and  we  thus  find,  in  what  layer  ofwaier  ih'e  depl1"  U,Wl,leh  ll,hin8 

naturally,  take  into  account  here  the  ! 


species  mainly  or  only  occurs.  We  must, 


namrany,  take  into  account  here  the  irregularities  due  to  the  fact  ha,  an 

hsl.  trawl,  also  fishes  when  being  hauled  in  and  s„H,  ■  '  1  apparatus,  e.  g.  the  young- 

h  a'ld  iUd’  comparisons  should  therefore  onlv  he  made  with 


.species,  which  occur  in  fairlv  . . .  .  , 

C7in  SP“7  “7rt«k*  “  ~  . .  ",S° 

°ur  h,0'0f!,t'al  >"™%<*ions  we  endeavour  lo  advance  „  .to  . _ 


it  nl  zoology  and  botany,  which'  regards  ,777""  *  S'CP  f,,rtl"M'  ,lireC'io”  °f  "co«r!'l,h- 

he  split  up  into  their  different  developmental  si*  7“  “  "”"S'  ""  "*  ""  *pWlCi*  'm'St 

1<lllf>  |  |i  k*  i  •  i  ^  and  we  mu.sl  endeavour  to  elucidate  the  occurrence 

"  ,  b’ologrcal  conditions  under  which  they  live,  just  as  if  we  were  dealing  will,  different 

species,  e  must  '"vest, gale,  therefore,  under  what  hydrographical  conditions  the  various  developmental 
stages  of  a  species  occur  and  we  must  study  both  the  horizontal  and  vertical  distribution  of  those.  With 
e\\  exceptions  it  lias  hitherto  been  only  the  fishes  whose  life-history  lias  been  studied  in  this  way,  and 
it  lias  been  found,  that  a  species  during  its  development  front  egg  to  adult,  spawning  animal  oltc a  dis- 
plays  great  differences  both  in  horizontal  and  vertical  distribution  and  that  the  different  developmental 
stages  are  often  bound  to  definite  limes  of  the  year.  To  make  this  clear,  I  need  only  recall,  that  many  of 
the  fishes  li\ing  on  Ihe  bottom,  even  deep-water  fishes,  have  larval  stages  which  live  in  the  upper  layers, 
that  most  fishes  have  a  definite  spawning-period  and  that  the  spawning-region  of  a  fish  is  often  quite 
different  from  and  much  more  restricted  than  its  region  of  occurrence  as  a  whole It  will  seem  quite  natural 
that  this  mode  of  study  should  first  and  foremost  be  directed  lowards  the  fishes,  but  a  similar  investig¬ 
ation  may  he  carried  out  for  all  the  species  of  lower  animals  which  live  pelngically.  In  this  direction 
there  is  much  to  learn  and  here  our  material  can  be  of  great  use.  What  do  we  know,  for  example, 
regarding  the  .spawing  limes  of  the  lower  animals,  regarding  the  depths  and  places  where  they  spawn  and 
regarding  their  mode  and  rate  of  growth  and  age?  To  deal  with  the  material  in  this  manner,  it  will  be 
necessary  in  many  cases  to  carry  out  some  preliminary  work,  for  the  purpose  of  distinguishing  between  and 
describing  the  different  developmental  stages  of  the  various  species,  just  as  we  have  been  obliged  to  do  in 
the  case  of  the  fishes,  especially  (he  northern,  the  life-history  of  which  has  been  lo  some  extent  elucidated. 


Supplementary  information  acquired  later. 

During  the  examination  of  the  material,  both  hydrographical  and  biological,  there  sometimes  arose 

the  desire  to  have  supplementary  information  on  one  point  or  other.  Even  though  Ihe  two  cruises  had 

visited  Ihe  "renter  part  of  the  Mediterranean  and  covered  both  Ihe  winter  and  summer  periods,  yet  there 

were  both  places  and  periods  front  which  material  was  wanting.  Through  the  friendly  assistance  of  many 

different  institutions  and  persons  we  have  succeeded  in  obtaining  additional  mater, at  m  several  eases. 

With  re«nrd  to  the  hydrographical  investigations,  it  was  especially  Ihe  question  of  the  winter 

°  „  n„j  nnrihorn  nart  of  the  Balearic  Sea  and  elsewhere,  and  of 

cooling  of  the  surface-water  in  ihe  central  and  northern  pan  u  ’ 

the  concentration  of  the  surface-water  in  summer  etc.,  concerning  winch  we  des.red  ur  her  miormahon. 
It  should  be  mentioned,  first  of  nil,  that  Da.  J.  Richabo,  Director  of  the  Oceanography  ‘-  “ate  m  onnoo, 
,  .  . ,  .  „  observations  at  different  depths  in  the  neighbourhood  of  Monaco, 

o  tamed  for  us  8  senes  of  October  ,009  and  in  the  spring  and  summer  of  19,0. 

Ihe  observations  were  carried  out  ill  ospicniDu  ,  _  ,, 

ue  ousel n ciiioiis  wcil  o  Hdorine  and  oxvgen  contens.  Further,  from  a  no  small 

and  samples  were  sent  us  for  t  te  ana ‘  temperature  observations  and  water-samples  from  the 

number  ot  Danish  and  foreign  in  ‘  ls  of  lhc  Mediterranean  at  all  times  of  Ihe  year.  The 

surface  have  been  taken  m  l  ic  mos  t  ^  (hc  |irsl  nmtCi  „„d  the  water-samples  have  all  been 

temperature  observations  were  as  a  ru  e  J1  ‘  ^  ,n  Copl.tl|)agen  which  is  under  the  direction  of  Docent 

analyzed  for  chlorine  at  the  Hvdrograp  ttca  vcsscis  the  hydrographical  observations  have  been 

Mau  i  in  Knudskn.  The  slonmship  companies  t  ik><1  S,t,amsllil)  Company,  Copenhagen,  Compagnie 

made,  are  Ihe  East-Asialic  Company.  Copenhagen, 

1  Illustrations  of  this  will  be  found  <"  0"  P' 
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Generate  Transatlanlique,  Paris,  Norddeulscher  Lloyd,  Bremen  and  Ocstcrreichischer  Lloyd,  Triesl.  Lastly, 
Cap!.  G.  Hansen  of  the  “Thor”  during  a  slay  at  Messina  in  the  spring  of  1911,  made  a  number  or  vertical 
series  of  temperature  observations  in  the  Slraits  of  Messina.  A  list  of  all  these  hydrographical  observations 
will  be  found  on  p.  71  el  seq. 

Supplementary  biological  collections  have  also  been  made  for  us  in  the  Mediterranean  and  adjacent 
parts  of  the  Atlantic.  They  consist  of  horizontal  hauls  with  nets  of  stramin,  varying  in  size  from  1  to  2 
ill.  A  list  of  these  hauls  is  given  on  p.  47  in  continuation  of  the  list  of  the  stations  of  the  “Thor".  The 
hauls  have  been  made  from  vessels  of  the  Hoval  Danish  Navy,  Enst-Asiatic  Company  and  United 
Steamship  Company  of  Copenhagen.  As  the  same  apparatus  have  been  used  as  on  the  “Thor",  the  hauls 
are  in  general  comparable  with  ours.  The  collections  of  these  vessels  were  mainly  made  at  the  limes  of 
the  year,  when  the  “Thor"  was  not  at  work,  which  naturally  increases  their  importance.  The  same 
applies  lo  a  scries  of  collections  made  by  Capt.  G.  Hansen  of  the  “Thor"  in  the  Straits  of  Messina  in  the 
spring  of  1911  with  a  stramin  net,  1  m.  in  diameter. 

As  a  very  important  supplement  lo  the  material  obtained  in  the  Atlantic  in  1908—1910  may  finally 
he  mentioned  the  material,  which  was  collected  on  our  cruises  with  the  “Thor"  in  the  waters  west  and 
south  of  the  British  Isles  in  the  years  1905  and  1906.  This  material,  which  was  collected  in  quite  the 
same  way  as  that  of  our  Mediterranean  cruises,  is  still  only  partially  worked  up  and  published,  and  may 
he  used  with  greal  advantage  in  connection  with  the  present  material.  The  stations  from  these  earlier 
years  are  indicated  in  the  lists  by  the  numbers  05  and  06. 
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V.  List  of  the  Stations. 

'•  Stat‘°nS  tSken  durlnK  ‘he  “Thor"  Expeditions  to  the  Mediterranean. 

a.  Winter  Expedition  1908—1909. 

b.  Summer  Expedition  1910. 

2.  Stations  of  the  “Thor”  in  the  Atlantic  S.  of  Ireland  1905  and  1906. 

3.  Supplementary  stations  of  various  other  vessels. 

a.  in  the  Mediterranean. 

b.  in  the  Atlantic. 


O . 

Y200... 
Y330. . . 
C200. . , 
G 130. . 

S  100.. 

S  150.. . 
S  200.  . 
P  too. . . 
P30. . . . 
N  50  . . . 
N  30  . . . 
A  16. . .. 
T  25 . . . . 
Ci  68... 
Dl  .... 
D  2  .  . 

II . 

An  1  ... 
Aa  2 
An  T  . . . 
R  .  ... 
R.  T. . . . 

M . 

I. . 

W . 

fly..  .. 


Abbreviations. 


Oller-trawl,  head-rope  15.25  m.  {50  feel). 

Young-fish  trawl,  200cm.  in  diara.  at  opening. 

-  -  -  330  -  -  -  - 

Ring-trawl,  200  cm.  in  diam-  at  opening. 

-  -  130  -  l  -  -  - 

Stramin-nel,  open,  conical,  100  cm.  in  dinni.  al  opening. 


_  __  _  200---  -  - 
Silli-net,  open,  conical,  100cm.  in  diam.  at  openini!,  fianze  No.  3. 

—  -  _  _  30-.-  -  -  -  -20. 

Nansen’s  closing  net,  50  cm-  in  diam.  at  opening,  gauze  No.  20. 

Apsleins  medium-sized  closing  net,  16cm.  in  diam.  al  opening,  gauze  No. 20. 
Til  He  t  a -net.  open,  conical,  25  cm.  in  diam. 

Henson-net,  08  cm.  in  dinni.  al  opening,  gauze  No.  3. 

Dredge,  rectangular  opening,  27  X  117 cm. 

—  triangular  opening,  45  X '15  cm. 

I  Ian  (1-Dredge,  18x14  cm. 

Eel  hand-seine. 

—  drift-seine. 

—  -trawl- 
Shrimp-nel. 


-trawl- 

o-trawl,  50  X  170  cm.  nl  openin 


nes-  ,  ,  ,il0  rPiative  transparency  ol  tlic.  water, 

lisc,  15  cm.  in  dinni.,  used  for  < e  "  =  observations  from  a  depth  of  lUOOm.  i 

—i  .hnnrvnlions  -  "  ”HV  luuu 


blk.  ■ 

..  black. 

rd-  • 

. . .  red. 

.  sand. 

c . 

. .  coarse. 

sll-  -- 

. . .  soft- 

cl.-- 

. .  clay. 

. .  shells. 

crl.  -■ 

. .  coral- 

..  stones. 

r. .... 

..  fine- 

gravel- 

..  mud. 

oz.  -■ 

. .  ooze- 

r . 

. .  rock. 

Tin-  Dnntah  <tannoBn.pl.knl  Ksl*‘l,,lon- 
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1.  Stations  taken  during  the  “Thor”  Expeditions  to  the  Mediterranean. 

a.  Winter  Expedition. 


Sta¬ 
tion  Date 


Position  Depth  «  o 

[.at.  Mclcrs  |  a 


1  ”|||0S  2“a.m,  «”1T  l"lo:  81 

2  .  IO"3  a.  ni.  4RM4'  W-  112  | 

3  “In  03  l,s  n.  in.  ■I7°4;V  5',2»"  188 

4  i|„08  11“  a.  in.  45-20-  7«-12T;  >  1000 

•  n  ,  l05  n.  m.  »  »  i  «  ' 

-  -  2"p.m.  - 

5  */w08;  9,s  a.  m.  43°10-  9°30-  ISO  { 

6 :  3in  os :  v»  p.  m.  3S°4-t'  iss 

7  ‘/is  OS  '  10*3  a.  in.  37°U0’  9°07'  85 

6  */»■  08  t  S*1'  p.  in.  36*33*  7®W*!  >6011  j 


0  -]2  0-12  0-  12  iO -12 


Channel  and  Atlantic. 

Cloud v  SSW  I  6  8W 

-  ■  SSW  7  W 

.  SSK  0  W 

SB  1  2  W 


Cloud  v  SSW  2  W  4 

-  ‘  SSK  i  3  1  W  ,  5 

Clear  •  ESK  3  W  5 

.  B  3  W  4 


Mediterranean  (Eastern  Basin). 


,4/i*0S  10**  a.  m. 


TikbuC*!  9]  5. 

srcor  i5°i>‘  >  Sl< 

B  .  7 

i  •>  •  13  • 

*  O  G — 30  • 

I  -  -  U-V*  r. 

«  I  23  st. 
:  37*21’  16*45']  >2100  - 


•  »  1  3,J  p.  in. 

11  4®a.m. 

•  »>  Ssi  n.  in. 

•  «  7M  a.  m. 

■  •  9*°  a.  m . 

•  »  2*  p.  in. 

12  ■  **l,- 06  I  u.tn. 

»  *  1  lw  p.  m. 

•  ■  2,b  p.  in. 

•  "  ,  2‘*  p.m. 

13  j  )?lii  OS  :  5®1  p.  m. 

"  •  7t-J  p.  in. 

"  I  *  ;  8“  p.  111. 

•  I  «  ;  10n  p.  m. 

14  i,ih  OS  5°°  a.  in. 

■  1  *  5M  a.  m. 


•  •  11°®  a.  in. 

10  **li»  08 !  8sl  p.  in. 

•  •  8°  p.  in. 

17  j»,-**08  l10  p,  m. 

•  «  2s0  p.  m. 

1«  !  "In  08  4*°  p.  in. 


36°57'  18*16'  >  3700  » 


39*34'  17°17'  1000  >  cl. 


39«-13*  17°:50-  >  1200.  . 


11024'  17045'  1125  cl.  i  Cloudy  NE 


39*34'  90*01',  70  |  . 

1  •  •  •  • 

'37»4tT  23=27  56  sh. 

!  ’  ■  19  i  ■ 

37»51'  23“14'  220  ■  cl. 


SSW 

0 

SE  3 

l 

• 

:  : 

• 

• 

•  •  1 

NW 

a 

•  ■ 

SSW 

2 

EKE  2 

SW 

1 

3 

I  .  I  j 

sw 

1 

SW  3 

SW 

4 

SW  4 

SSW 

5 

SW  ,  5 

S 

5 

S  1  5 

S  by  E 

5 

S  by  E  5 

SW 

4 

SW  :  4 

Baflling 

- 

SE  4 

SE 

3 

•  i  * 

• 

. 

•  1  . 

SSE 

4 

-  . 

SSK 

3 

SE  -1  ! 

B 

3 

•  1*1 

S 

4 

SSE  4 

|  Cloudy  ESE  4  ESE  [  2 

■  •  •  •  I  . 

Cloudy  SE  4  f$E  2 

•  •  •  ,  • 

I  Rain  MW  4  '  NW  3 

:  Squally  •  ,  " 


rature 

Surface 

Wire 

Dnra- 

— 

Gear 

out 

lmul  in 

Sur- 

Cl  •/« 

S*l«. 

Meiers 

min- 

face 

utes 

12°  4 

.  ;  Y200 

25 

30 

13°5  ,  - 

-  Y  200 

65 

30 

13°4 

.  Y  200 

65 

30 

15°6 

-  C 130 

1500 

30 

»  . 

.  Y  200 

65 

30 

«  1  ■ 

■  JBy 

1000-0 

„ 

15°C  1  . 

-  Y  200 

65 

30 

16*1 

Y200 

66 

30 

18*0  1  - 

-  Y  200 

65 

15 

17°8  |  - 

-  YSOO 

6.7 

30 

15*9 

•  i  Dt 

no 

80 

• 

-  !  JD 

15 

:jo 

B 

» 

1)1 

22 

30 

• 

• 

in 

11-47 

30 

- 

- 

H 

• 

„ 

D  1 

188 

6 

P3D 

Surf. 

„ 

. 

.  ,  Y2h0 

25 

CO 

• 

•  Y200 

65 

60 

II 

«  C 130 

300 

30 

16°fi 

-  YSOO 

1200 

GO 

YSOO 

600 

GO 

P  30 

Surf. 

5 

• 

■ 

YSOO 

25 

GU 

• 

YSOO 

66 

60 

- 

> 

YSOO 

300 

ISO 

• 

-  Y  200 

1000 

180 

16°G 

21.07 

38.06 

Hy 

P30 

1500-0 

Surf. 

5 

• 

«  ;  Y  200 

300 

GO 

.  Y200 

66 

30 

*  P30 

Surf. 

6 

-  !  Y200 

1000 

45 

14°2 

. 

P100 

YSOO 

Surf. 

5 

300 

GO 

P  30 

Surf. 

6 

• 

• 

b  Y20" 

1000 

GO 

» 

-  YSOO 

GO 

1404 

-  Y  200 

15 

(X) 

Y200 

65 

GO 

P  30 

Surf. 

5 

■ 

•  P 100 

Surr. 

13°7 

.  Y  200 

Xu 

60 

» 

-  Y  200 

1000 

‘JO 

* 

b  Y  200 

65 

GO 

■ 

•  »  • 

YSOO 

25 

60 

• 

-  !  YSOO 

1100 

60 

• 

-  YSOO 

1400 

GO 

16°2 

I  A.V 

950-0 

• 

P  30 

Surf. 

6 

«  '  YSOO 

65 

30 

. 

P  100 

Surf. 

6 

15°5 

P  30 

0 

• 

Dl 

115 

10 

• 

D  1 

50 

P30 

Surf. 

6 

* 

■ 

Dl 

380 

10 

• 

m 

300 

10 

* 

•  D  1 

350 

30 

Stu- 

Hon  Date  Hour 
Nr. 


18  3n/is  08  7°°  p.  in. 
.  ..  '  8:t0  p.  in. 

„  .  i  0s*  p.  m. 


Position  Depth  ®|  _ Wind  Sea  I  Temperature  Surface 

,,  _ _ '.MMnr.  s  25  '‘  fattier  —I - - - 


Lat.  Long. 
N.  E. 


Meters  5  %  Weather  L"  ‘  :*  —  |-  -  -- 

£  a  Direction  Force  |  Direction  Force 


37«6J-  23-14- :  220  ,|.  |  S,|uutlv  .  w 

'  1  "  ”  !  Rain 


jp'j’/uOS  800  a.  m. 
.  1  -  0°°  a.  in. 

.  *  \)M  a.  m. 

.  m  K)”0  a.m. 

.  .  lO30  a.  m. 

#  «  IF"  si.  m. 

•JO  |  *fi  09  3l"  a.  m. 

m  «  Hso  a.  m. 


Pernne  May  n  I  >  • 

37-W  SI-IW  11  st  |  Cloudy  Calm 
|  *»  “  1  I  •  I  ■ 

"  »  !  0—7  s.  -  he 

!  -  *  1  6-7  !  aL  |  . 

*  »  1  |  ri  ■  I. 

1  "  *  19  cl.  . 


•J]  B/i  09  |  J  I5®  p.  m.  ,87°fil*  lfi°21'|>G00  !  «  J  Clear  1  NNW  \ 


22  T/i  09  8°°  p.  in. 

«.  «  8‘5  p.  in. 

23  i  “7,09  ,11M  p.rn. 


Mediterranean  (Western  Basin). 

‘3SP3ff  15°18*[>750  j  «  Cloudy  i  Calm  i  *  0  • 


24  ,G|i09  T6"  a.  in. 

"  i  *<  9"°  a.  m. 

•  ••  lJ3*1  a.  m. 

•  «  210  p.  in. 

••  *  i  5'-°  p.  m. 

"  "  910  p.  in. 

•  ■»  10”  p.  in. 

«|  <•  l  ll10  p.  in. 

0  ‘’li  09  4S0  a.  m. 


40*34'  ,l3°24'i>1800 

-  »  |  • 

•10°  14'  12°  23*' >3700 


25  I  »|i  09  4“  p.  m 

"  •*  |  4i0  p.  m 

"  *  j  5,fl  p.  in 

20  “|,09  '  01&  a.  in 

*  -  2,5a.  in 

*  ial,  09  0;0  a.  m 

*  ,  ■  4er'  a.  in 

"  *  |  6*°  a.  m 

21  |  >»li09  i  0ls  p.  m 

'  |  "  ■  3°a  p.  m 

■  |  -  1  3“  n.  rn 

”  1  !,li00  2J”  a.  m 

"  •  ••  G”  a.  m 

®  I  ’"1.00  ,  6«°p.m 
“  "  fi'"  |K  111. 


“  I  *  ne®  p.ni. 

29  *7,09  j  2U  p.  m. 

*  -  4™  p-  m. 

*  -  •  7»°  p  rn. 

"  "  8”  p  m. 

oX  *  9™  p.  m. 

30  "1*09  ;V°  a.  m. 

*  «  7“  a.  m. 

"  "  '  800  a.  m. 

31  3,/.09|10M  p.  ,n. 


140*34'  13*24':  >1800  • 

40°4C f  13*69' j  500 

!  I,  mm  • 

>  -  »  i  •  " 

■10-68'  lViff-  90  cl 


;.|0»68T  13-43'i  GOO  m 

•  :  ; 

■  ■  i  ■  n 

I  „  .  i  -  • 


Cloudy  W  ‘  2  TV  Swell  10‘ 


Cloudy  j  NW  1  2  WSW  Swell 

I  SNW  1  i  WSW  4 

•  •  I  ■  »  • 

■  ’  !  ’  l  ■ 


Clear  ME  1  5  NE  2 

:  :  i  !  3  5  j 


i.  :  Cloudy 


NE  3  NE  2 

e  '  5  i  «  - 

:  i  :  < 


4Q°17'  12”5o'  loGG 


mw  i  1  NTV 
el.  Cloudy  N" 


L’  j  «  a?’ '  *  f  !  *•"  ;  t 

.  i  ■  *  i  '  a  use  <  m 


H-16'  11-56'  >1S«0  *  Clouu. 

!  ’  *  *  j 

10-62-'  H20  |  cl.  ClouJy 


Air 

Sur¬ 

face 

Clui„ 

' 

s-,... 

Gear 

out 

Meters 

haul  In 

min¬ 

utes 

16-0 

15°6 

Y  200 

or 

CO 

i  M°5 

lfi°2 

21.20 

38.10 

Hv 

200-0 

. 

1  • 

• 

• 

Y*_0O 

:*oo 

CO 

I  . 

P  100 

Suit'. 

5 

| 

P  30 

Surf. 

6 

!  • 

• 

• 

D  1 

17 

:» 

• 

• 

• 

FI 

. 

a 

I  • 

• 

a 

D  1 

15 

30 

• 

• 

• 

D  1 

11 

30 

1  * 

• 

a 

H 

m 

• 

• 

D  1 

60 

a 

11°0 

1G°1 

Y  200 

25 

GO 

_ 

P100 

Surf. 

5 

1  * 

• 

* 

P») 

Surf. 

5 

1  11°G 

15®4 

* 

Y  200 

10 

30 

,  12°8 

14°7 

Y200 

25 

30 

' 

V  200 

20 0 

00 

:  * 

" 

P30 

Surf. 

5 

10°8 

11°0 

- 

Y200 

25 

30 

I  m 

PJOO 

Surf. 

5 

* 

P30 

Surf. 

5 

■ 

a 

Y  200 

65 

30 

[  ■ 

• 

• 

• 

Y  200 

300 

CO 

. 

. 

- 

C  130 

3000 

GO 

1  X 

a 

Y200 

600 

GO 

13°3 

14°  15 

21*00 

37.94 

Hy 

21550— 0. 

■ 

a 

Y  200 

3CO 

30 

. 

Y  200 

25  , 

:» 

„ 

Y  200 

1600  ! 

240 

. 

Y  200 

65 

120 

Y  200 
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12*41’ 

>1000 

Clear 

K 

•17°  20" 

12*23' 

>4000 

a 

Misty 

B 

48*05' 

11°50' 

>1000 

H 

Clear 

NE 

* 

• 

• 

* 

•  , 

. 

48°  11' 

11*30 

2600 

„ 

Clear 

NE 

» 

a 

<• 

a 

B 

a 

48*43' 

12*05' 

1340 

n 

Clear 

NB 

|49°2T  12°13‘ 

1170 

„ 

Clear 

NE 

1170 

n 

1250 

• 

* 

1250 

n 

m 

1215 

H 

m 

1216 

m 

1245 

m 

* 

1215,1298 

„ 

. 

1298 

n 

,49°20'  12*39 

1520 

^  » 

Clear 

NE 

• 

• 

* 

a 

a 

• 

• 

• 

n 

Foggy 

. 

• 

• 

* 

|  • 

* 

• 

llo0  ! 11°55 
j  J5°0  Il2°()0 


I 14°8  13°15 
12°5  13*01 


2  15° 5  1 13°35  , 
2  22°5  13°25  i 


»  13°5  13*30 

4  1 13°0  13°30 1 
'1  !12°3  1 13*37  1 
4  j  12°0  13°27l 


2  ‘ 13°4  13°7C 

2  ]2°7  13*25  j 


18°7  14°78 
10°5  14°'J1  | 


19.70  !  36.G0  I  P  100 

19.66  35.62  Y330 

„  -  P  100 

„  »  1  Y330 

.  «  Y  330 

19.67,35.53  ,  Y330 
,,  »  y  330 

19.61 . 35.48  Y  330 

-  *  Y330 

19.66  35.34  Y330 

..  Y  330 

19.48  35.19  j  Y  330 

-  -  P  100 

■  »  V  33U 

-  a  Y  330 

•  »  P  100 

-  •  a  Y  330 

•  -  Y  330 

1*  m  Y  330 

»  ,  »  ,  Y330 

»  .  Y  330 

«  »  : Y 330 

19.61  35  30  '  Y  330 

-  »  P  100 

-  -  ■  Y330 

.  .  :  Y  330 

»  •»  Y  330 

•  ’  -  P  100 

-  .  !  Y  330 

-  -  i  Y330 

•  -  Y  330 

•  .  -  Y330 

-  *  Y  330 

•  '  •  :  Y  330 

-  1  .  1 Y330 

-  ,  -  1 Y  330 
19.(15 1  35.50  :  Y38Q 
19.69  1  35,57  ]  Y330 

»  1  ,  ; Y  330 

19.65  35.51  Y  330 
..  -  ;  Y330 

»  „  Y  330 

"  |  •»  Cr 

19.71  (35  61  Y330 

-  «  Y330 

-  -  Y330 

19.G8l35.55  :  An.  T 
19.66,35.52  Y330 
19.69  |  35.57  ,  Y330 

19.68  j  35.55  Y330 

-  \  -  Y  330 
19.G9  35.58  1  Y330 

•  1  «  i  Y  330 

-  I  »  P100 

19.69 .35.68  Y330 

-  I  ..  j  Y  330 
19.69  1  35.67  1  Y330 

•  1  «  An.  T 

-  j  -  Y  330 

•  »  An  2 

"  »  •  An.2 

•  !  -  An 2 

•  1  •  An 2 

•  •'  Y330 

-  1  «  i  Y330 

■  »  Y330 

19.70 j  35.59  1)2 

•  »  ■  Aa2 

»  »  An  2 

•  »  ,  Aft 2 

"  ,  -  |  An 2 


Surf.  6 
300  120 

Surf.  6 
300  1  120 
300  ,  120 
300  1  120 
300  120 

300  120 

200  !  120 


60  GO 

80  60 

40  i  60 
10  GO 

120  45 

250  GO 

Surf.  5 

70  60 

50  60 

300  120 

Surf.  5 

•100  120 

500  120 

GOO  120 

SOU  120 

300  120 

300  120 

200  120 

1500  120 

300  120 

300  120 

200  120 

300  I  120 


200  120 
'  10  60 

1700  120 

400  60 


2500  GO 
1U0  120 
200  120 
2000  60 


400  120 

SOO  120 


45 


Sta-  I 

tion  Date 
Nr. 

i 

75. oc  nJoOG 
7G.oc!  41JoOfi 

«  |  »*M)6 


77.0c'  l3/«  OG 
7S.oci  ,fclnOG 


7 9.oo]  ,flL06 

80.«i  ,ftl«0(> 


,7|aOG 
f>2-w  '*1.-,  og 
83.W,  !0/oOG 


84  .oc  !,,/oOG 

llvl.OC  a;leOG 

165.W  -4IhOG 

1 66.0c  13Js06 
167.00  wj"og 

IGS.oc  wlsOG 

lTO.oo  wl«OG 

171.W.'  *%.06 
172  «!  “IkOG 

"  I  " 

173.<w;  30l«OG 

-  I  " 

17-1.06  oulb06 
176.00  i  anln06 


-  3,i*0G 

,l7(j.oc'  n,lB06 


Position  Depth 
Lat.  Long.  Meters 


1  s  ' 

3  |  !  Weather 

5  ^  i 


Direction 

0—12 


Force! 

10- 


-I30  a.  m. 
3°°  p.  m. 
6,s  p.  in. 
9‘5  p.  in. 
020  a  m. 
240  a.  hi. 
5ns  a.  m. 
!0M  a.  m. 
1 15  a.  in. 
6**  p.  in. 
9**  p.  m. 
I30  a-  in. 
2B0  a.  m. 
4°°  a.  m. 
930  a.  m. 
O4®  p.  m. 

p.  in. 
6r,f’  p.  m. 
90s  p.  m. 
Ill30  p.  ni 
2W  a  m- 
2*  a.  m. 
'l02u  a.  in. 
ill21  a.  m. 
O30  p.  in. 
14n  p.  ni. 
l2u  n.  111. 
2M  a.  m 
3,s  a.  111. 
4 96  a.  m. 

!  7°°  a.  m. 
ill01  p.  m. 
11'°  p.  m 
11116  p.  in. 
Ill40  a.  111. 
,11s0  a.  ni. 

1  O'5  p.  in. 
1  2°°  p.  in. 
.  210  p.  m- 
'  S'*  a.  m. 

8'°  a.  m. 
•lO80  a.  ni. 
!  los  p.  m. 
245  p.  ni 
•l115  p.  in. 
,10“  p.  m. 
,10'°  p  ra. 
!ll0&  p.  ni. 

4W  p-  in. 
4°°  p.  m 
1  6°°  p.  in. 
,l013  p.  m. 
10J&  p-  m. 
■  lla  a.  m. 

2°°  a.  m. 

,  640  a.  in. 

!  5 16  a.  m. 

8“  a.  m. 
|  O05  p.  m. 

053  p.  111. 
|  213  p.  in. 

!  2fi0  p.  ni. 

•4*°  p.  ill. 
1  5“  n.  ni. 
I  7M  p.rn. 
,  S'5  p.  ni. 
jlO30  p.  in. 
11 33  p.  m. 
j  las  a.  m. 

3a0  a.  ni. 
!  9M  p.  tn. 


49°  20'  12°39';  1520 
49°27'  J3°33'[  >  2600 


Foggy 


Cloudy 


»  «  2100  y.s. 

50*45  11°53'  >2000'  •  Overcast 
61°35'  ll°36'i  475  «  Cloudy 

1&P37'  ll°12'i  210  f.  y.  s.'  Sijunlly 


epos'  13°05’ 
5P68  10*25' 


62°54'  903(r 


1 50°  14’ 

49®  49’ 

50°*10' 

5P28' 

■5P3U- 

51°57' 


1040 

960 

1M0 

1140 


1200 

81 


1  y.  s.  j  Cloudy 


Clear 

Cloudy 

Cloudy 

Misty 


GO  |  f.y.s.|  Misty 
70 


6°  20 


72 


9°32.  125 

IPSO*  122aJ  1300| 

l  ;130o"llGO 
.  1160,1350 

n  1350,1280, 
„  1280,1160 
1P37"  390 

..  470,460 

10°27‘  77 


SO  - 

'  1P0G'  178  r.c 

„  170 

•  ll°24'i  230,260  f.s 


NE 

NE 


NK 

NK 


NE 

N 

NNK 

NE 


'Temperature.  Surface 


Direction  Force 


3 

3  1 


G 

6  1 


4 

3  i 


NK 

NK 


.NK 

N 

NK 

NK 


|  lf>°6 

13°5 


13°7 

12°3 


Sur¬ 

face 


14°41 

1P6 


13etil 

13*OG 


Duru- 
■  lion  of 
Gear  out  haul  in 
min¬ 
utes 


Wire 


Meters 


12°5  IS^SI 


.68  3538 
66  35.52 


ENE 

NNK 


NNW  ! 
S  by  W  | 


!  i 

3  : 


SW  1  3 


12*5  * 13°58 
M°7  1  12°62 


:  13°35  19. 


••  Enin  SSW 

f.s.  j  Hain  SW 


Cloudy  |  W 

^  Overcast !  SW  by  S 
1  Cloudy  |  W  by  S 


Overcast 

Clear 


.49*31’ 


„  1970,1010 

•  :  1010 

„  1  1050 

„  1050, 770 

•  770, 575 

•  .  860 

..  1  880, 1030 
„  1030 

ll°6i'  1125,1076! 


SW 

s 

s 

SSE 

S 

S  by  E 
SSE 


SSW 

Misty  |  SSW 


5 

5  J 


W 

SW 


SW 

w 


w 

si 

s 

s 

s 

s 

SSE 


s 

SW 


.  14*20  13*04 
,14°5  . 16°70 


6  | 18*6  | 13°S7 


'  5  17*3  ■ 16*74 

4  : 17*4  '  15°61 


j  1.8*0  17*22 


An  2 
Y200 

Y  200 
D2 

Y  330 

Y  330 
Y330 

IJ2 

Y330 

Y  330 
Y330 

Y  330 
Y330 
Y330 
Y330 
Aa2 
A 11 2 
Y2O0 

Y  330 
Y330 1 
Y330 

Y  330 
Y330 
Y330| 

Y  330 

Y  330 
Y330 

Y  330 


1500 
2800 
•soo 
2800 
100 
200 
:m 
2700 
200 
:no 
200 
200 
300 
100  i 
100 
1900 
1900 
1200 
250 
200 
100 
200  ; 
100 
GO 
25 
120 
60 
100 


120 

120 

120 

30 

120 

120 

120 


]2o 
tiO 
tiO 
Of  I 
60 
120 
90 
90 
120 
120 
120 
120 
120 
60 
60 
60 
60 
60 
60 


.18  as.20 

55  36.32 


Y200 
Y200 
P  100 

Y  200 
P100 
Y330 

Y  330 
!  Y33G 
i  Y330 


140  I  GO 
200  01 1 

Surf.  5 

300 
Surf. 

200 


350 

500 

65 


.  !  Y330 
.  1  Y  330 

•  1  Y  330 
.  1  Y330 

,,  V  330 , 
.  Y330 

.  Y330! 

.  Y  330 
19  63 1  35.-16  Y;i30 


120 


120 

60 

00 


1G°6 

1G°59 

.  1  . 

y  :wo 

300 

GO 

* 

•  a 

i  1*  100 

Surf 

5 

. 

>  * 

!  Y030 

3<X) 

300 

17°8 

15*41 

19.53  35.28 

1  Y330 1 

G6 

iXJ 

. 

»  1  • 

1 1*  100 

Surf. 

5 

. 

p 

n  !  . 

Y  330 

150 

30 

16°U 

16°35 

19.58  35.37 

Y  330 

250 

60 

1, 

'PlOO 

Surf. 

5 

16°0 

15°  SO 

„  ]  . 

1  Y330. 

2  GO 

120 

•  1, 

P  100  i 

Surf. 

5 

16°0 

1504M 

•  • 

Y3I.$0 

&YJ 

120 

. 

v  100 

Surf. 

5 

: 

B 

,  , 

’  Y  330 : 

200 

GO 

18°3 

14*40 

19.58  35.37 

i  Y  330 

300 

61O 

„  a 

P  100 

Surf. 

5 

18°3 

16*38 

if 

Y330 

300 

lW 

n  » 

'  P  100 

Surf. 

5 

1600 

25 

1050 

in 

300 

300 

200 

100 

300 


60 

45 

60 

OO 

tio 

i» 

90 

90 

120 


-  {  - 

Y330 

120 

GO 

Y330 

2.j 

GO 

19.08  34.-17 

Y  :t30 

25 

60 

19.47  ’  35.17 

YLXX)1 

25 

31) 

„  ;  a 

PlOO 

Surf. 

5 

■  a 

Y  200 

150 

30 

19.49 !  35.21 

Y  200  1 

25 

:» 

l*  100 

Sun'. 

6 

I 


Stn-  ( 
tion  i 

Nr.  ’ 

Date 

Hour  Posilion 

Lat.  Long. 

J  N.  W. 

l 

Depth  , 

Meters 

176.00, 

3,toOG 

9»p.m.  49-31*  11°61‘ 

177.08 

‘to  06 

l»o.m.  19-30*  11 -38* 

550 

• 

l4®  a.  m.  « 

m 

4,n  a.  m.  :  •  » 

6-10 

„  ' 

8*°  a-  m.  !  "  • 

1020 

„ 

10»  a-  m  «  -  1  1020, 990 . 

178.0: 

*toOG 

3‘*  a.  m.  48-04'  12-10' 

4000 

• 

3M  a.  in.  *  • 

*  I 

M 

6W  a.  m-  j  •  • 

• 

• 

”fts  a.  in.  <  "  " 

• 

„ 

9 »  a.  in.  • 

•  , 

179.00, 

sto06 

9»  P.  m.  17-20'  12-23' 

V 

1 

. 

9"'  p.  in.  •  » 

■ 

m 

■ft  06 

O’0  a.  in.  •  • 

• 

m 

340  a.  in.  ,  »  » 

• 

180.01 

3  to  06 

6^  p.  m.  48°M*  13*63*; 

>4000 

• 

5“  p.  ID.  *>  ■ 

• 

m 

O40  p.  m.  »  • 

■ 

m 

0”  p.  m.  » 

■ 

1 81.0-- 

4  to  06 

7s0  a.  m.  49-22'  12-52*' 

1350 

■ 

8®*  a.  m.  *  ■  j 

•  i 

■ 

9‘°  a.  in.  :  -  »  ! 

■ 

a 

JO”  a.  m.  ■ 

■ 

1W* 

4to06 

6°  p-  »n.  50°11*  12-05'' 

>2200 

" 

6W  p.  m.  *  , 

• 

l«SU«i  ‘to  06  l**  a,  m. 

•  •  -l'0  a.  m. 

•  •  7M  a.  m. 

]84.eu  :to06  4,0n. m.  •, 

•  «  4s*  a.  in. 


’02'  ll°l6'j  G30, 300 

.  joo,  660 ! 

02’  11°37'  325,  300  1 


185.<xi 

Tto06 

8“  a.  in. 

51-06* 

11-55'i 

620, 630 

10*°  a.  m. 

630,  550 

JO'®  a.  in. 

• 

• 

llas  a.  m. 

550 

1“  p.  in. 

000 

4'°  p.  in. 

610 

(S45  p.  m. 

010, 5G0 

S50  p.  m. 

560. 600 

IF®  p.  in. 

600. 120 

'to  00 

1“  a.  in. 

420,350 

3M  a.  in. 

„ 

350,  100 

186.0. 

fi*0G 

p.  in. 

50-06' 

11-06' 

600, 570 

■  j  s‘°  p.  m. 

•  !  9:0  i).  m.  1 
l  •  )llMp.m. 

•  11“  p.  ID.  I 

°/bOC>  1  010  a.  m.  | 

»  1M  a.  m. 

*■  ,  2W  a.  in. 

;  “to  00  7W  p.  iu.  \i 
«  7lf  p.  m. 

•  ’  8“  p.  iu. 

;  ®toOG  Ilw  p.  in. 

»  liwp.m. 

»  !llMp.  m. 
"I«06  1M  a.  m.  ■ 
>•  ,oto06  ilO41  a.  in. 

«  10^’  a.  in. 

•  0”  p.  m. 

•  2™  p.  m. 

>,  nto06  O'5  a.  m.  . 
I  •  Uw  a.  m. 

1  »  3M  a.  m. 

-  |  816  a.  m. 

1  -  !  O'1  p.  in. 

“  l20  p.  m. 

5  »to06  8Mp.  m. 

«  !  8'®  p.  m. 

5  “toOG  10^  p.  m. 

-  11*  p.  in. 


oz.  1  Misty 


25'  9°08’i  163,  181 


°12'  8°  52"  490 

i>  at  I  « 

•  •  190 

°22‘  7°65‘  3500 


30'  7c00"i  >  4000 


46°58*  G°17'  >3000 
47*09'  6c07i  1 


t.  '  Clear 
!.  j  Cloudy 


;  Direction  j  Force;  Direction  Force 

:  0—12  0 — 12|  0-12  |o — 12; 

1  SSW 

• 

SW  »  18°0 

:  S  by  W 

5 

'  SAV  5  16°9 

■ 

" 

.  .  * 

I 

\  r.  ! 

■ 

■ 

■  i  •.  » 

W 

3 

W  5  16-8 

|  • 

u 

•  •  • 

• 

• 

m  ■  • 

‘  NW 

•1 

i.  |  »  • 

. 

. 

«  »  18°5 

NNW 

3 

NW  4  18°5 

j  • 

<• 

«  •  M 

• 

• 

*  ft  a, 

. 

* 

-  *  .  18-5 

NNW 

J 

NW  2  17°0 

■  • 

• 

-  1  *  i  • 

• 

" 

•  !  *  • 

a 

. 

*  *  • 

w 

2 

NW  4  23-6 

1  • 

■ 

■  ■  <  » 

• 

*  |  •  |  • 

m 

!  WSW 

2 

w  I  a  17-0 

• 

■ 

*  ■  i  • 

1  » 

m 

m  i  ft  1  • 

w 

5 

W  5  16°7 

- 

• 

•  1  •  * 

• 

■ 

*  •  « 

w 

6 

W  6  14-5 

• 

■  • 

w 

6 

W  «  I8°2 

* 

ft  .  ft  ft 

- 

* 

ft  j  ft  ft 

ft  If  ft 

• 

ft  [  ft  ft 

• 

• 

* 

■  1  ft 

- 

* 

ft  i  ft  ft 

NNW 

5 

• 

• 

ft  ft  ft 

* 

• 

ft  1  ft  ft 

NNB 

4 

NW  5  Jfi-o 

2 

• 

ft  ft  ft 

• 

• 

• 

ft  ft  j  ft 

• 

n 

•  •  !  ft 

• 

• 

ft  It  ft 

• 

•  ft  1  ft 

■ 

• 

ft  ft  u 

NE 

4 

NE  4  16°2 

|  m 

" 

»  ft  n 

• 

*  *  • 

NE 

4 

NE  4  16-7 

i  * 

• 

*  ft  u 

* 

• 

«  •  ft 

• 

<• 

•  ■  a 

!  ENE 

4 

E  4  20°6 

« 

■  •  • 

• 

ft  <*  iv 

• 

■ 

*  ■  i. 

K 

4 

E  4  20°5 

1  * 

■ 

a  m  ■ 

w 

• 

*  ,•  I  • 

1  ■ 

- 

*  i  •  I  v 

; 

*  ■  ,  » 

* 

»  •  „ 

s 

2 

SE  2  J9°5 

* 

• 

ft  I  a  . 

s 

4 

1  s  3  ;  18-8 

* 

* 

1  •  .  .  ,  . 

|  Temperature ,  Surface 


17°22 1  19.63  35  16  , 


j  18-JO  1‘J.GS  35.55 
19°38  „ 


19-38  19.71  35.61 
17-52  i  19.GG  36.62  : 


17-02  19.66  35.52 


j  16° 67  I  l«J.6l  35.43 


I  Wire  ,P',raV 
!  tion  of 
out  jliaul  in 

I  Meiers  !  "V"' 
utes 


Surf.  5 
300  |  120 
Surf.  5 
260  i  12o 
600  60 
250  60 

300  I  120 
Surf.  f» 


1800  120 
300  |  120 
Surf.  |  Q 
600  120 
1800  i  120 


]7°22  19.64  35.48 


17°30  :  19.61  35.48 

:  |  :  : 

17-72  j  19.71  35.61 

•  1  ;  •  - 

19°30  19.79  35/75 


18°82  19.73  35.64  Y  3 


„  i  ;  ;;  1 

20°33  19.75  35.69  | 
19°76  i  19.69  i  36?57  I 


300  |  120 
Surf.  5 
300  150 

300  120 

Sur  f.  6 
300  60 

COO  60 
Surf.  o 
900  60 

900  60 

900  120 

COO  60 
300  ]20 

250  ,  12() 
300  1  120 
400  f)0 


65  120 
Surf.  6 
300  120 
2700  150 


47 


Sta¬ 
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I.  Foreword. 

The  present  volume  conlnins  the  first  report  on  the  results  oT  the  Danish  oceanographical  Expeditions 
to  the  Mediterranean  in  the  years  1908 — 1910.  These  Expeditions  were  not  independent  and  isolated 
undertakings,  they  grew  out  of  and  were  in  every  respect  a  direct  continuation  oT  the  oceanographical  in¬ 
vestigations,  which  my  colleagues  and  I  had  been  carrying  out  in  the  North  Atlantic  Ocean  since  the  year 
19011  and  Ihe  results  of  which  are  mainly  to  be  found  in  Hie  publications  of  “Kommissionen  for  Havunder- 
sogelser”  of  Copenhagen.  During  this  work  we  paid  equal  attention  lo  the  biological  and  hydrographical 
conditions  in  the  sea  and  year  by  year  it  became  impressed  on  me,  how  the  former  were  dependent  on  and  de¬ 
termined  by  the  latter.  For  one  single  group  of  animals  we  had  endeavoured  to  ascertain  the  precise  re¬ 
lation  of  dependence  and  our  investigations  over  a  wide  area,  which  even  then  reached  from  the  Polar 
Circle  north  of  Iceland  lo  Spain,  had  shown  to  how  great  an  extent  the  hydrographical  factors  of  temper¬ 
ature  and  salinity  have  a  determinative  influence  on  the  distribution  and  spawning  regions  of  the  diller- 
ent  species1. 

Our  work  on  these  problems  in  Ihe  North  Atlantic  during  the  years  1903 — 1907  led  naturally  to 
the  desire,  lo  find  an  occasion  for  widening  and  testing  our  results  in  waters  which  were  essentially  dif¬ 
ferent  from  those  we  had  previously  investigated.  For  this  purpose  no  sea  near  at  hand  seemed  more 
suited  or  more  inviting  than  the  Mediterranean.  Up  to  that  time  also  the  Mediterranean  had  scarcely  been 
subjected  to  any  thorough  investigation  of  the  kind  projected  and  there  was,  further,  the  special  desire  on 
my  part  to  make  an  investigation  there  in  the  winter  time,  in  order  lo  extend  Ihe  investigation  on  the  biology 
of  the  freshwater  eel  which  I  had  made  in  the  summers  of  190a — 1900  in  the  Atlantic  Ocean  west  of  Eu¬ 
rope a.  For  such  a  winter  investigation  the  Mediterranean  seemed  to  me  peculiarly  well  suited,  partly 

because  we  could  rely  upon  having  better  weather  conditions  there  than  in  the  open  Atlantic  and  more 
especially,  because  we  find  lliere  in  the  Straits  of  Messina  Ihe  places,  made  classic  by  the  Italian  investi¬ 
gations  of  Professor  Grassi,  for  the  occurrence  of  the  larvae  of  the  eel  and  its  supposed  spawning  grounds15. 

With  these  aims  in  view'  I  applied  lo  the  Directors  of  the  Carlsherg  Fund  in  the  winter  of  1907 

and  ohlaincd  the  promise  of  pecuniary  support  for  such  a  winler  expedition  in  the  Mediterranean.  1 
first  of  all  communicated  with  various  companies  in  the  Mediterranean  tow'ns  with  the  object  of  hiring  a 
steamer,  hut  very  soon  gave  up  this  plan,  as  I  found  a  much  better  way  than  to  use  a  hired  vessel  which 
w'as  not  built  or  arranged  for  such  work.  A  vessel  suited  in  every  respect  lo  the  purpose  lay  already  to 

1  Johs.  Schmidt:  The  Distribution  of  the  Pelagic  Fry  and  the  Spawning  Regions  of  the  Gadoids  in  the  North  Atlantic  from 
Iceland  to  Spain.  (Rapports  ct  Proces-Vcrbaux  du  Conscil  International  pour  r Exploration  dc  In  mcr,  Voi.  X,  No.  4,  Capcu- 
liaguc  1909). 

*  Jons.  Schmidt:  Contribution  to  the  Life-History  of  the  Eel  (Anguilla  vulgaris  Turt.).  Rapports  ct  Proccs-Vcrbaux  du  Consell 
International,  Vol.  V,  No.  4,  Copcnhaguc  1906  and 

Id:  Remarks  on  the  Metamorphosis  and  Distribution  of  the  Larvae  of  the  Eel  (Anguilla  vulgar  Is  Turt.l.  (Mcddclclscr  fra 
Kommissionen  for  Hovundcrsogelscr,  Scric  Fiskcri.  Bind  III,  No.  3,  Copenhagen  1909). 

3  Grassi  c  Calnndrucclo:  Hlproduzlonc  c  inctamorfosi  dellc  Anguille.  (Glorualc  ltaliuno  dl  Pesca  cd  Accjuicoltora,  No.  7  —  3, 
Rome  1897). 
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